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tb$E# 2004-3030987 



#SI 2 0 0 1 - 2 5 6 9 1 0 ^- V \ 1/ 

[it 3fc« 3 3 2 mw.<omtt*mm-fz> d n a t x h >; > v ^ > h 

[ff ^4] J^T<7)(a)X«i(b)0^ >^®£rr- K1"£DNAo 

[m^5] K?y#-^3 <<z7n2tiz>mmm%L < i$z<Dmffimmx& 

[|f^ 6 ] 5 ffi*c^:»^£#J&-r & DNA^MJ>yx>F 

[W*^8] @e?iJ#-^2 \Z7r^tiZ>T < ; WLWj\\\zio^x ^ i£L<f±i§: 
[If*^io] S£^J#-^-4 {ztfzhzt^ ;WMn\zio^x, l£L<ti 



ajfflE# 2004-3030987 



#fl 2 0 0 1 - 2 5 6 9 1 0 ^- v : 2/ 

[it^Ji 1 1 1 mm&mMBRmm&ttmmK 7^r/ (Fi iam 

o 

[iif*^i 2] w^7-i i <D^*-ftifrmm<D? y^?n<7)— u^h^ 

1 3 ] mmmmffiRmmttmnu^ 7^7^ (Fi i am 

[IIM 1 4 ] lf^7~l 1 O^-ftL^ffifc^^ 1 

imnzm 1 5 ] m^M 7-11 o^-r ^ismo 9 nxmn^m 1 

ImM^ 1 6] fctfW^ey * n-^;i4ju&Xfi*°'J ^ n - ;i4;t#t* & £ 
£ h t -f & 1 5 f£fc^#L&o 

[» ^ 1 7 ] m^M 1 5 1 6 fefcotJL^ ? #^w^^^-r ^atx. 

[W*^l 9] W^7~l 1 <D^-?'tifrtzmco? > ? MXltm^iM. 1 
2 g L < (± 1 3 %m^>^y°^- K«r n - K1--?>«fE?-1tfg^fe#:±T^l Lfc^ 

2£L<(±1 3fS«c<7)^-7°^- K^^M?l1-^#t: MM^ 0 

[»*^2 2] W^7~l 1 O^-f tL^IE«(7)^ 2 
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3/ 



**vMiMN&E7~ 1 1 m^fij^SBffcO* >/^KX«i!ff^ 1 2£L < (i 1 
[lt^2 4] 19-21 <7)v>-f*i^fe«c<7>#n M&^t, 

^ 1 2 £ L < (i 1 3 !£*c<7)^-7 0 ^ K^Hil^ji^ L < W»fWX^ 'J > 
[W*JI2 5] If ^5 2 2-2 4<7)v^-fti^ISffe(7)X^ 'J -~ym&K 
[lf*^2 6] lt^2 2-2 A <D^-? ilfrUWLO 7. ? 'J 

[ff^2 7] 1*^2 2-2 4c7)v>-ftL^ia«cox^ ■; -~ymmz 

Im HUM. 2 8 ] M^OM. 2 2 - 2 4 <Z>v>1**l5HE«fc<£>* ? 'j > 

(i 1 3fS«o^^f- KOHmWHWWKo 

[W**2 9] flMt^7- 1 im>1-**l^f£«<7)*W^Se, fjf^l 2 
£L < t± 1 3Ifi*c^^-7°^- K\ If^l 7fB*c<^M';L* w^«5gL<fi^-7° 
^ K\ ft ^ 1 5 5g L < (i 1 6 ffi*c<7)#L#, 1**^ 2 6 UM^mm&WjffiWiW 
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&m 2 0 0 1 - 2 5 6 9 1 0 ^- V \ 4/ 

[0 0 0 1 ] 

[0002] 

i^^^ff^ti/^o Mti:!^^! t^li^^M > (spine) tmfti 
[0 0 0 3] 

fij^t 1 ^ o £ v> *> & ^HfS £ & ffiJfJP L T ^ £ M & fy'B "C* & J: ^» 

^tzmmmm^m^O^mmif^l^mir^^t (radial migration) iz± t)m 
m&tfMl&Zft&o 3(7)J:^^©l)i(7)^l!ii:(iPS-NCAM^s 1 i t& 

[0 0 0 4] 

±fe<7>J: 9 t<z^#MftW&<DnmMffi.<7)1&MtK&M (radial migration) (i. 



aifE#2 004-3030987 



mm 2001-256910 ^-v: 5/ 

IffiJfeK^J&fcfcoTfiSI'e** (J- Comp. Neurol. 145, 61-83, 1972, Nat. Ne 
urosci. 4, 143-150, 2001, Nature 409, 714-720, 2001) o BM^^f^^ H 

frtttUf &<b&^ 0 SftfjffirJi, Ree 1 i nCiotlf ^titv^tf 
*iTV>&7^ (Nature 374, 719-723, 1995, Nature 389, 730-733, 1997, Nature 
389, 733-737, 1997, Neuron 24, 471-479, 1999, Neuron 24, 481-489, 1999 
, Cell 99, 635-647, 1999, Cell 97, 689-701, 1999, Neuron 27, 33-44, 2000 

ft&MMM £H n < <7)fflH#fflJE&- <£ & periventricular nodular heterotopia ( 

mm m% mm m isin imm) *?i§e^-r^v^c:^ sn-c^aKi&rfc 

T^oTt: (Neuron 16, 77-87, 1996, Neuron 21, 1315-1325, 1998) 0 
[0 0 0 5] 

[0 0 0 6] 

riventricular nodular heterotopiafiWM£tt^R>£P^ • &Wir& * * - 
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mm 2001-256910 ^- v : 6/ 

[0 0 0 7] 

fFILIP (Filamin-interacting protein) HO^TSp LTi3 <9 a 

F I L I P (S-F I L I P) ^(iM9 6 5 T< 7^*/^ 

*i, ^N^SSffiO^^Wn^ ^yV y^-^-V^tsuA)^ K-n-f ;u (co 

iled-coil) MMZtZZtZWbfrtzLtZo tfz, ^f7-^YrU'; 

MftlffiCi^TF I L I P ^ C *Si*^^7 ^ f ^ 

j^K^f^H^<7)#i!;|^#^#^^-t ^periventricular nodular heterotopia^ 
LIP (S-FILIP) a*?* 55 > 1 fc£^LT*:h.&0«te*ft(|#P't&£ 

tizat) mm&m & m t&i- * z.htitz 0 z<dumz mt-t %>fz&^ *g 
mmmzF i l i p^nm^-^iffl^w^T-^^ra^^ioTti^tTtio 

f i l i pi&^aa^^iftti^js^jt^-ciwfti^tt'r^o, filip (s 
-f i l i p) i*mi&&W}<nnv>mBHi-^&& z ttfTF&ztLtzo 

[0 0 0 8] 

-e<^m, **9!*&f;m*fflftLfc*g*, FILIPs (L-FILIPS^ 
S-FILIP) £|bJ5e L> FILIPs ^M#i&itE^iM?E£ 3 > F 

o-WSi^t^-t*I^tBU **W*^L^ 0 -f%t>-t>F I L I 
P5HP ( 9 6 5 T 5 y ; S-FILIP ; GenBank accession number D87 

257) Z<DN3fMmiZ 2 4 7 £ #D X. £ 1 2 1 2ML-F I L I P (G 
enBank accession number AB055759) ifc, $r&* «L - F I L 

i pxiis-F i l i pzmmftizmx-f&t, ztibvfr^itmmfo^&^x 

. &/Jvfb&*jg£lK *ttfll^£><7>3i«£. (lamel lipodia) W^IT IB 



tBSE# 2004-3030987 



#H 2001-256910 



7/ 



ILIPIiS-FILI P \,z&^X±ffi&nnm±&K&V2> 9 > 

y 4 ? < > i own zi&m-r sitci*) mm&W) * n cpu-r * &a i± s - f 

ILIPJ:^ LTL-F I L I P^lotv^ £ ttfWbfrt feofco 

[0 0 0 9] 

S-F I L I PX(iL-F ILIPt 7 >r 9 S > 1 4: jffllfertHl&3S$ 

7^r/i nmitimmLtitzz, ±.mtmmizF i l i po&skj: 

1)7^7^ ><7)^^al^tL^>^^||^^tL7to ^SSe-ffct L-F I L I 
L I P<^«fcT-|§Jlri ? mil£*lJ£S«^ 

v^M^#<il^$tL^o ftiJ^ ffm^T-L-F I L I P£#AL£i#*tt 

nisv^-r. frfr&mi&&<on&*m&z*i. filip s^n^isic^ 

[0 0 10] 

■f *t>*>*l&^{±. ^T«(a)Xli(b)O^W^SS:3- KtJDNA(a) 

E#l1M§-2 H7F$*t&T5 y HE?!I * * >/<*K(b)E?iJ#-^2 tc^^tL 

^> E?!I#-^1 K^£*i&Jfi3£E7!l5gL < li-eoffilWE 
^JX{i£ft<b£>E#l<a--8BgL < ti^aBfc-g'trEyO^'bfc&DNA (ff^2) 

^\ m&M 2 tm^mm^zmm-r z> d n a t x h «; > > * > h ^^#ttvn ^ 

Kt^DNA (»3fc*g3) ^\ JsJLTO(a)X«±(b)0^ >/^K£rr- K"t£D 
N A ( a ) E?!l#-^ 4 K $ ft* T 5 7 KEfllri* <b & & * K ( b ) E^J#"t 4 
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^ — v : 



8/ 



fflttttE^JXti£ftfc<&Ey!l<*>-- *B£L < ti^ffiSr^trE^J*^** DN A (If 
«*3-Kt*DNA (fjfpjt^6) ICM-TSo 



[0011] 

wmuwm^mt*^ % 9 y 9 % (w^ms) ^ e^j#-^4^$^* 

IfcEfllfciJU-C, lSUli»7^tm> *»£L<tt#2ni3ftfc'7 

0) ^BSaSS&pgnS.y f «?BPlD^ 7^7^ (Fi lami 

n) i (Dfrffiizmmir & t zmwct-tzm^msxn i oiem^? w**sc ( 

ffiMfcgl l) t:Mt^o 

[0 0 12] 

12) ^ mm^mmiuRvmm^mmK -7 ^v\y (f i lamu) i« 

$MBK£B1-&£ 1 2SB«0^y^ K (BM 1 3 ) 

ft*^7~l 1 (r>^-fM^MST>9 ^>*9%JJ&W&k 1 2£L<J±1 3 IfiUtO 

^7° if- Kfc, - * - ^ KS^/Xli^T'f K ? ^ <h £ $ -^ife-^ * 
>/**«XI±lK£^'/?-K (If ^5 1 4 ) *\ i»^7~l 1 OV*i**t^|BftO 

9 y ^ 9 mjLmtim. 1 2 g l < t± 1 3 izm.^^-f^ Kc^iw^^t*^ 

(W*^ 15) ^ Jftfttf** y * n -^/utifcflOUitf 9 u -i-^m^fr & z. 

tzqmt-r&mna&i 5%m.<v$%w 6) ^ wa^i sxtii 6ia 

«^#j&**f*Wtw*S^i-*a»x.^>/'«^JtXJ±^^K (If^l7) <\ 



tBliE#2 004-3030987 



WM 2001-256910 
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9/ 



^7°^ K^llil^^^h^-e^^f&Il^^-a•^•^^^m±*•fflIa (W^is) * 

, ff^7~l 1 (D^-fM^WL?)? y^^^Xmn^-M 1 2=£L < (i 1 3fSic 
(7)^-7°^- K£ n — Ki"<5 «fe^±^ji L/:i^ Hft (If *5 1 

9) W^JI7-1 1 <7)^rti^f2«0^ >/^KX(iff*^l 2^L< (i 1 
3fS«c<^^7^ K^ntfiJ5lili-^^^ hi*tf (fjf*^2 0) 
v-)^I!i7 7 9I(i2 0Ef<^^t hill (ff^2 1) U 

Mi"-5>o 

[0 0 1 3] 

itz*§kwii, if^7-i i (D^-ftifrmm.^? y %%im. \ 2^l 
v^iit^i 2^l<(±i 3$m<v^7°^ vii&iMLx^&mmmt. wmon 

frl?M<V9 y^^nXiimM^. 1 2 5gL<f±l 3f£fc^^-7°^ K^Iltv^ 
« , Kt^iv^ii:^ #fJt £ 1" £ Mm&MM Iff S. t>7X fi»?Efi 

KX(ilS^ 1 2 5g L < (i 1 3 IS«c<7)^7 0 ^- K^f&JjHSjg^ L < fiPP^J^K 

(If^2 3) fflf*^l 9-2 1 (7)v^-fti^fSfc(7)^ 

t: hMJ<!:, m$W)'g.t £ffiv^ d «h ^#m^i-^>«#K)Pgff^^VX{±lffl!a 
5Bi@lff^^^X(i?PfiJ-r^t?S> ^^>v^ift^7-l 1 <7)v^-f^^ffi«co 
? 1 2 5g L < {± 1 3 K*c<7^-7°^ K^^il^il^ L < f»?|flj 

Von?)*? i) -~ym& 2 4 ) critic 

[0 0 14] 

ifz^mm*. If ^2 2-2 4^v^^^ie«<7)X^'J-->^v£^J:^ 
#^^^IHI^I*pgff^»^PIff1iH^^K (1*^2 5) *\ W^2 

mmmffimtn%m*£ (»*©2 6) w^2 2-2 4co^-r^^ssw^ 
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<7}§§51«Jt/K (Wtf 2 8 ) ^ W^7-l 1 m>-fft^fE*c<0* 

^ l < i±^y^ k> i5£L<i±i6 mm<vm*. 2 6 tm^mm 
2 9) izmt&o 

[0 0 1 5] 

^§£B$(D? >st?nt LT(i, S^iJ#-^-2-e^$tL^>L-F I L I P^, SE^iJ 
^AX^Hh S-F I L I P^, S^iJ#-t2X{i4-e^^ti^T^ ^ ^SB^U 

n&^t. i£L< (imisor^ /im, S$t£L< i±ftjjn£ft/jT^ yi 

?y it k i ^ <t) ■^•m-cmm-r & z. t # . o a * t±# k tu i& £ *i & 

[0 0 1 6] 

btitttW* n %i><DX*i>£ < , 1?!)xJ2\ E?iJ#"§-2 L-F I L I P 
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^-v! 11/ 



£rr — Kf^DNA^, tin^ 4 "Ct^S S - F I L I P ^> Ky"iJ#-^ 2 X 

fg£^1-£ * >^y- Ki"<i> D N K^iJ#-t 1 Xii3 tc^^ti^la 

0Ox.ff K v?*, 77K t ^0»^7 'f ^7 'J - ^ C D N A 7 
[0 0 1 7] 

g 7 , n-7*i:^'f7* , J^Xt5DNA!:fItSii:{:J:*), frMcolffl 

mmmmmx. zfmm^mmm t ^t^^w^f^n-mDNA^i 

NA*IR#t4fc*^>f y; r>f -If- v a LTIi, 42t 

WW7 ,| Jf^*-y3> > S^IXSSC, 0. l%OSDS?rttrifI 

ci-5,42 r-eogt^asr^tf * - 1 6 5 "c-cow -/<; ^>f 4f- v 

3 V, MO. 1XSSC, 0. 1 %<DSD S Sr-g-irMlftifcKJ:* 6 5VX*<Dffi 
frt&mZ£t)lL : f-tL<mf2>Ztj!) t T'%2>o ^^7''J r^f^-y a >(07> 

[0 0 18] 
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t 9 — tr\ Vifo<7) F c mt&. HRP, GFPiir* Kmf%> - £ ^ § , 
t tz^^m^mt^^-ff- V9 ft ltl±, HA**\ Myc^\ Hi s * ^ 
. FLAG^^ G S T ^ t'<0t^f>ntv^^7'f ^^*ftWl3J 

. n i — n t a <b h i s 9 v^mmimmLtzmmfmmnmifmm^mnm 

[0 0 1 9 ] 

Ht?£ J: 0 f^M-T 2>z\t £ h #\ % <n ^ "C i> -t y y n - f - ;i4/l1£t!>^ 
[0 0 2 0] 

tlW^v/N^K • K^L< h-y^-^tf^-O^M-. Xitm 

t\ 'W^/V K-* (Nature 256, 495-497, 1975) > h t hB 
«^^7 >i ; K-vffi (Immunology Today 4, 72, 1983) B V — "7" 'J 

K-vft (MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan R.Lis 
s, Inc., 1985) %£ft&<Dlj&$:m^Z>Z.ttf'Xz£Z>o 
[0 0 2 1 ] 
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^-v: 13/ 



[0 0 2 2] 

t fzmtty * u-i-^xfem^iimz^ mx.it, fitc (y^-tu^^y 

^ v v 7 ^ - H X ii f f 7 > f ;v n - ^ r/ ^ v •> 7 ^ - f IwSW^, 

125 j ^ 32 Pn 14 Cn 35 SX(i 3 H^<7)9 V*T4 V h 7;WJ*^7t 
? - -tr\ ^t + y -b\ p-ify 7 h> tfXii 7^nx'j h V >^<7)S| 
5?fCf«L££0^\ ^'J >^°y*Jf (GFP) ^O^t^^w^ 

7E77Vih LTti, R I A?£, E L I S A j£> StjfefiLfrte, **°y h 

10 0 2 3] 

itftTOfi£ifflJfe^OSA«\ Davis h (BASIC METHODS IN MOLECULAR BIOLOGY, 
1986) &?7Sambrook£> (MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed., 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. , 1989) & 

-7 A h7>X7x?y3>, DEAE-m h7>i^f7>X7x^y a > 
N b y >7sS<9 v a > (transvectionK vOn^/yx^ya V, 

tiifE# 2004-3030987 
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^ - v : 14/ 



7°n — -f'-Y >7* (scrape loading), 5¥ 7-L2>A(bal 1 ist ic introduction), 

TX^^^;u^^coK^ffl^^> Knv7>f5S2, ^^K/f^Sf 9 
m<7>&&mm.*?, LMM, CHO«, COS«, NIH3T3«, HeL 
amm, C12 7tt, BALB/c3T3tt (y t KnliW^^ ^--tr^ 
^5 Mm Ltz^mWZ&ts) , BHK2 1*. HEK29 

[0 0 2 4] 

;7^vx, i§*I ■? ^ x , lHt4£E7c#i -7 ^ ^ * , H^n^^v^ft*^^^ 

£ j£ - $ -tf £ tz It -C & < £ Plff -T & ftlJfP Sc^iJ £ -^-e v> T & J: v > 0 
[0 0 2 5] 

-^/MCffl^^-t^t^^o 0Hx.tf, i»M£f#&7ji££ LTli, F. Pie 
tri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) t ^m 

ri^&^ffc* • ^r-f- K*IBllSliff**^f>lalJRL 

Tfctt+SSfpffi ?D7f^57-f-, 77^f'f-707F777^- / W K 
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[0 0 2 6] 
[0 0 2 7] 

^fe#:±-C^fflX{±ii^J#imi-^#li Mtlt)<7)^77Vi^> L-FILIP/7 
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[0 0 2 8] 

y^'J-^^PCR^<^^rvi^J: ^ t#<b ftfcit^Krtf-fcfflv^T, 57 h L-F 
I L I P fcfflffl14£W1"&*^*L-F ILIP^n- V-t&fc&ft**? V - 
->?*L, »; - — L-F I L I P£n - Ft" <i>it{5^ : - : £: , y' 

3 0 C<7)^n->(7)^^^L-F I L I P£n- K1"& itfeT-O^Xfi--^ 
pMC 1 ^^"AfST-^-fc v M§H;St£L, 3' 3fc$SllJ ^y7f'J T h 3r -> > A "7 
5^*^>h (DT-A) v>^rf---tf (H 

SV-tk) itf5^<7)itf5^^2»Ai-^-^^J:oT, ^-^fr/W 

[0 0 2 9] 

aftx-ftOfp^?), G 4 1 8 nif T (GANC) fO^SCi*) 

a o L-FILIPy-y^T^ hv^XC^V^TL-F I L I PcOf&Jjljfg 

CK^-r^^tcistt* l-f I L I P«^^xx^ y~?u y h&&lZjL 0E1 

[0 0 3 0] 

mfiE#2 004-3030987 
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^-v: 17/ 



^fi:ft*tl,L-F ILIP^- K-f^ cDNAi:, -^^r > p - T 9 
V7*~jL-n7-f7^>K S V 4 0fO7'n^-^-, SO^tf? h /? - ^* 
n tf S V 4 0^<7)^'; AX(i^ > h n^fcH^S^T^AitlST-fcW&U 

T^^^S^ti, V77;waif i^tiDNA^IittiL, fAL/:L-F I L I 
[0 0 3 1 ] 

M&m ta t~<D * ii - X A <£> K & "t & - t&s-C § £ o 
[0 0 3 2] 

miE# 2004-3030987 
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[0 0 3 3] 

±l£*#? • ^7°^ KXtiW* • ^-7°^- K£3§ij| LT^& 

[0 0 3 4] 

huisw * n • ^-7°^ k * 3 - Y-t & mm?-mm&m&fa±xxm l £ 
Y^fflm&mmzmvMmKmmmz^ft? • <*-7* Y<D%mm<nm 

* y * ? % • ^ -7^- y * n - y-t %> mmj-mttfm&^x-xm Ltz^t 
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[0 0 3 5] 

ffij^iJi: LT(i, Mx.f£\ ^P#J£ J: IlKMc^ 
;i^o$&*M|iJfc^ UgftfMK^k #®f&143J& ^ojRflMfcaifc t^SIJffltf^ 

, tt-m, ffik. t4f i t:iL« 1: t it^st ^. - 1 ^ i ^ o 

[0 0 3 6] 



ttifE# 2004-3030987 



mm 2001-256910 



^ - V : 20/ 



7 9-7 v Y (KeariM ; S L CM) it, ^te^K • ISifrTt, MR 

B^)fe40H (E0) t L> tb£B£P0 (4t 0 B ) tL/: 0 PO-P 

7 (Dyy h K: & v > T (i^^SS K £ ^ P149-y h XfiS^ 1 ^ 7 h £-a-&J& 

-y Hii3V*Tfi4 Omg/k g<7>^> h / s\>nf ? - ;i/ ^ h >J *7 £)JiJ]£|*HC 

[0 0 3 7] 

mmmi (filip cdna^mivtil ipw^ft) 

T^f- 7 J 7<y (Fi lamin) 1 (ABP-2 

8 0) fi, ^&Mftmmfx&nmmmZ&&fzfr<Dl&mK&M (radial migra 
tory) m#^^V^-CM^^^ST^)^-<h^^tLTV^^ (Neuron 21, 1315- 

1325, 1998) , y J ? i&*mwfrb&nm~&tf&Mfcn<vMm~m^ir 

^Um^Wmm^W^m^n^mmKiS^X^LX^ h Z. t (Neuron 2 
1, 1315-1325, 1998) frh, BM^h (Ofemmtt^M&^K X <0 ffllfi £ tiX^ 

z><Dx\t^frt%z.tzo "tz\x\ mmm<v&Mffl]&^mm^m5--f zftj-z 

ffim-f&tztb, ~%m (Mol. Brain Res. 62, 187-195, 1998) fSftO^&^o 
"C\ mRNAf-f y r Vy i/^)V7*4 77°VA, 4 y*r4 * y~i) Hf 

-v a stf^ v h cDNA7^f7'7 -~y y^ft^tz 

o 7fe-f\ mRNAf07k>y + X ■/ W K J: 0 > )J6£ 1 8-2 0 B ( 

El 8-2 0) (D7 4 79-7 y Y (Wistar rats) KJfc^> JJ&£ 1 1-1 2 B 
(El 1-12) (7)^^^^-77 h<^$r&K^i3V^^f§^£/j^L^jtfc^£ 

h^m^^MKn^x^m-t^^mx^^tziiK e 1 8-2 omtx\,z\±±sm 

E 1 2 ^&^-T(iII^3!§^U E 1 8 - 2 0 ^&v>Tii&i l)MLtv^^^ 

o 7c 2 0 0 mvymtt yy?~*yY mm * l , mmnm * l tz^m, 

[0 0 3 8] 

>j^z-7°u-y°t LT77 hS-FILI P^-RO— (16 5*^ U^-^- K ; 
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1 2 8 9 - 1 4 5 3#B £-Ctf>j£3!KFiJ) Zm^tz<< >t^fa-^^'J ^ >f 

, f i 1 i p (Filamin-interacting protein) £tfr&L£o rt^&F I L I P 
(S-F I L I P) Sfc^-Of&il^P^T^tl, E 1 2RZ/E 187^^ 

a^-t '(#tfl 1 #1) o :oi^?>, E 1 2^^#*i^&lt&«a& 

I (cx) s.tf±.E (sc) <7)ig^^iov^T^vx^ r^rt^E-cl/; 

(Ell a£) o L^U E 1 8 lz&l l fZmm.ifrX*l*i'yi-)l<tf$>t OitE'C^* 
.fill piH£^j& s <i>«5, au^rfrjK^^v^-ci&ai-^cifc^^o 

(01 a£) o fc*3. HI aW^r-^-lilmm^t, 
[0 0 3 9] 

E 1 l^^^^^-^y h HuSI^fi*^ cDNA7^7'J- IrliL, ±.12 

, Marathon cDNA Amplification Kit (CLONTECHtt^) £1£fflLTF I L I P * 
X^'j-->^Lfc 0 ir-?^-* (DDBJ) ICfc&iHSttfff*— 8&fU 

ffiU F I L I P c DNA£JM6L£ 0 ^OifS*, ±ffi7°n - r^iSffei-^fl 

5' *S^1^^2o^ftFILIP cDNAWbtt^o 

^TFi" (##¥^ 1 o S - F I L I P (short form FILIP ; Ge 

nBank accession number D87257) fiL — FILIP (lomg form FILIP ; GenBan 
k accession number AB055759) <7)N*^2 4 7 L T v > tz -E-*U^ 

oon v > v y^-^e^-- -7 atrn ^ k- 3 >r ^fi^ ? 5tig-e # £75* (12 1 

? >;^fm^f -Hi: &3H&14£^££v>vI tfft>fr-otz (ilb, c) 0 
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[0 0 4 0] 

S - F I L I P (f iber-1 ike ; Hi 1 d ±) RZ/L - F I L I P (punctate 

;iidT) <Dmm,mi±.*m^z>tzib, FiLipwc^sc^v-^n 

(GFP) tfffi&ZtifzF I L I P s-GFP^#tfPi?L«HjtlS*<7)#§ 
JJ^?*- [pEGFP-Nl (CLONTECHttfi) > pCAGGS (InvitrogenttM) 3U4pBudCE 
4 (InvitrogenttM) ] 5 % C 02##TO 1 0 % * vfl^MlfiLVt (FBS) * 
^-tr^^^y ^Ei^^f — (DM EM : Dulbecco's modified Eagle medi 

um) \Z^X 3 7 o CCi%WLtzC0 S - 7«Bfl&lc, F7>X7x^ya>L, F 
ILIPs-GFP digital cooled CCD# * v (Hamamatsu Photo 

nicsttH) OLYMPUS IX-7QHWKS&K «t ») DH&JUff Srtf o (HldOG 

F P) o * fc, _LfEF I L I P s (iF-7^>t5£^&<^^^£P^& 

(PB) (pH7. 4) "CI 0#BIB5£U 0. 1 %<D V h > X - 1 
OO/'J ^&&ii£»£3&ft7K (PBS) "C 3 53^«iiM L o - y < > 
-77D^y> (1 : 40 ; Molecular ProbesttM) K i *) F - T ? f- > 
L (Elldcophal loidin) > S-FILI PXtiL-F ILIPt, 
F-T^^"><h<7)^#^P^T<^^ (0 1 dOm e r g e d) 0 HI 1 

d C/Tt 1 #1) o HI d^O^^r-^/^-ti 1 

0 ^O^^^ib, GF P Z titz S - F I L I P(i. — ^i:7^f>7-f 

, F-T^^->i:(7)^75 ? #x.ibtLfCo — L-F I L I Pf4«M&JfKj3V>T 
SE/frtKi::^ LT33 f) , F - 7 ? f ><?)^ t lil* o T v^; e 
[0 0 4 1 J 

£ fc, _tffiG F P **jBffr Lfe S - F I L I P (Hie; 1 #Jffi) Xti 

1 - f i l i p (m i f ; i #M) zz&^L-r&fflmz? y K^ti? 

ft 5 Offittlffi U F I L I P s -GF PO#S&S5fr*'<*->K:fctt&ifflJI&afc£ 

w-iWLfeo frfr2>nmii4m$fy<\ nhtitz^zmm+s. e. M<h 

#LTV^Ct^^of: 0 mn^T^^f^ h** <f > (S-FILI 
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P<DNJ£Mffl&) i&t&^ffi&lZte^X & F-T?^y t&ft1r2>frt*n friz 
ov»ti^T*fco S-FILIPAC-GFP (GFP^Lf:CM^I 
S-FILIP) , FILIPAN (GFP^L/:N*S^IFILIP) 

, XJ±GFPO**±gEi:Rtll^COS 7jfflJfetw*v>-C5l3R$*^:tt* (HI 1 g 

; l N BE^i<or^^->^ ytfftteL^\zi>mt>hr, 

S-F I L I P&F-TPJ-yt&Jfir&Zttffofr^fz (HI gcp5^) « Z<D 
Zbfrb, S-F I L I PML-F I L I PlZ&m-t&CIHm^fr (F I L I 
PAN) li, F-T^f-><!:0^ti^+^r^^i t^^^t^o/co — 
^L-FILI Pf±F-T 15 t^*3ELTv>fca>ofcri*, 7^&53^ffl 

Sa^«gt3^TSMi:^ Ltv^co ^f>C, L-F I L I P£#§Jl$-£ 

^cos - 7ifflJ6tw^v^-cttr y vt, i j 9 * > h f*(5£ A,£H^-e§ 

[0 0 4 2] 

»0!I2 (F I L I P s t T*^>&£? >A^f 7 ^7^/1 £ OffiUfM?) 

F — T ? •?•> b $&M~$~Z> S — F I L I P&#OS&te£S<bK#3£U M^T- 
Srig^ott^H^Srffl^f S-FILIPOC*«^ (bait) 
7WE1 1 (D^my^ -7=7 U - (prey) £fflv\ /'J 7 KX^'J 

— •r.^Srffofco &*3^ 7-^^7''J 7 KX7'J-->7*li, Matchmaker Two 
-Hybrid system (CLONTECHttM) Sr^ffl U F I L I P s^^iiC^flM (S 
-F I L I P<DMfcT< S&£fflV> 5 0 8 - 9 6 5?«) fcn- K1~& c D N A 
=£r^trpAS2-l7 p 7^ 5 i f)iTOL^ifftP J 6 9-2A&C, 

^Matchmaker 7^7'7 'J - (CL0NTFXHtt$£) K £^ E 1 1 ^"7 ^ 
)iSft^E7^77 'J — £ff^K$£3&L, S-F I L I P <£> C 5k3g^-# t v -7 * 
E 1 1 O^K7^7 7 1 Sr^tt^-fr^o IS* , 8 X 1 0b*mz-Z>7 
u-y^T,? 'J - — 3^SKv-*-i:J:0 1 7 1®<7) * a- > 
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[0 0 4 3] 

>MZ, L-FILIP-GFP, S-FILIP-GFP, GFPt^^^ti 
fcS-FILI PWN^WGFP^L^^^/^f (S-F I L 
IPAC-GFP) . F I L I P si:»C«^CGFPmi/:i^ 
*W<*R (F I L I PAN-GFP) . XfiGF PO*^Mt^>C0 S- 7 
ffl8&j&*S>f£rt:ffll&ig#!» [2 0mMcOTr is (pH7. 5) > 1 5 0mMON 
aCK 1 0 0 0 U/m 1 ODNase 1 , 1%ONP-40, lmMW7x^JV^ 
? — )V7)V3r V h\ 5^g/ml<7)77'Df-> > 1. 5//M^7^ 

, }ftGFPj5uf£ (CLONTECHttSO Xli^7^ 7 5> 1 j5i# (ChemiconttM) KJ: 
•jfc&ifcPfcS*, 7°n-rt L Tift "7 -< ^< > U«l«GFP»i^t 

bs) 0 ZtibVB&frb. ^ft^F I L I P s Xf±C W-f* S-F 

ILIPi, 7 >r 9 3 > l fc wa^MlS^Bf # fco 

[0 0 4 4] 

&m®Uik¥*'£M'?Z>tztb\z^ S-FILIP (fiber-like ; [112 
c ) 3U±L - F I L I P (punctate ; HI 2 c ) t, V 4 =7 \ > 1 tO^^gESrlW^ 

2Sffimsa«0;£i£fcH8UcS-F I L I P-GFPXfiL-F I L 
IP-GFP^COS - 7sfflJfe^ F7>77x?->3>U & $Ufe £ @5e L 
TaitJ&SlSrfr ^ digital cooled CCD7J ^ 7 (Hamamatsu PhotonicsttlO £ 
fit x. fcOLYMPUS IX-70E#MK£ OHffe#P#f£?Tofco P^lHI*^ -7 7 5 

> 1 ongii, ±fa«^aiiML7tm 1 0 %wtw/PB s -e 2 0 7>w 

7"n -7 * L, %-?\%~7 fcL# ( 1:2 0 0; ChemiconttiSO ^#Tt^ 

v 3 > Lt, ^v^-Cjft-^^X I g-Cy 3 (1:400; Amersham-P 

harmaciatttiD >^ra^- MtML^o £ *L El 2 c K 

fcf- (##^2#BB) o m^O^gptiffillH^i-^F I L I P s - G 

F P W7 o^>l<7)y7*t;^^L, lloJilS&WI&^^^-^^-fi 
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H^TS-F I L I P t^-r^^lt-Cii^v^^ t5 A/ if S — F I L I P 

y^fJH ? 7 ^ 7 < > 1 t^LTV^(7)^||fg-t;-^ : (02 c) o ttz. L- 

F I L I Pf&illfflia-eti, SES^v^^Oio ? 4 7 * > 1 

ffiMft^ & 7 J 7 < > 1 tBUfFffl^ W^lf (Filamin 1-interact ing proteins 
) , F I L I P s t^LfCo 
[0 0 4 5] 

t&f^&T) 

7 -f 9 ^ > 1 li, fI^O|fflga<7)|ffl^#i*^m< M4ltv^(7)t (Science 25 
5, 325-327, 1992) , F I L I P s fi*&£> <70^1 $:^Ltil^l^l 
iLtv^ <b#x.f>*i-2) 0 f^tFILIPs^ 7 ^ 7 ^ > 1 ii&o^F I L 
I P s H/:^^COS- 7ittK#AL-c\ F I L I P s **JWHII&^ttJK^B5# 
Uv^^^^^i^:„ ^I^-f-^f^^ (1. 8 8cm2|)/:^lX10 4 
OIH, COS-7»CS-FILIP-GFP (12)3 a £) , L-F 
ILIP-GFP (0 3 a*) , XUGFP<Dfr ([213 a*f) Z^tsgM^t 9 
-*h5^7x^yg>U 3 6 - 4 8 P$IH]€L 1 0 % * ->U&iB]foi*£-£'tr ^ 
frty ngcH' I X - I B Ci$*^M (OLYMPUSttM) 

x_ I X — 7 OSI0^±tCJif2m^fiv^-C^S^m^TT'^L. 1 2 0 
^OWB4r^v»T2|llffl«[*»WLj|Blia»lftiSS:W'<^: (HI 3 a ;##¥K3# 
SB) ##¥Jt3 aWGFP« 14 1 2 0 3*<Z>ffiPB£ J3i/>T»? 

fz 0 ] o m 3 a C&tt&m#!&&£*1-<£>*:#>^ 1 2 O^UBPSKis 

v>T£-*HJfe1£ (S — F I L I P — G F P n = 2 0, L-FILIP-GFP 
tlin=l 9, GFP<7)^-t:i4n= 1 8) rf&W)Ltzm.m (¥*tlffi± s . e. m 
. ) Sr#^^-y«na!l5ELfc (1213 b ;##¥K3#fi?J o E13a*<7) 
^t-;ws-li5 O^m^U 1213 b O 2 E^Mftf!^ C£v>T£ Ctzfe&W) 
fi> phase-contrast images #Fffi LtSi Lfc„ d*i<btf>*g*rt»*b, fflUft;Wfe 
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l i p s - g f p *m%-t zmmommmz, GFPtD&zmM.ir&mmtit^ 

[0 0 4 6] 

mw^5FM^^i-^>F i l i p s<D&^zmm'tz>fzt&, mw&w.fr 

*f (Wound heal ing assay) S^fofco t-A'-3>7^x> f»COS- 
7«CF I L I P s - GF P3Z.i±G F P^)^f *i/^£#tf#&Jl^ * - £ F 7 

>^7xr> 3 >u 1 3 6 -4 8mmfe^mmmwmiw&&j&z j £ (@3b) 

^5flSL/Co -eo|g*^EI3 c KtjOt (##^E3#bs) 0 Hlf 0$=epji 

S-StfL-F I L I P-GFPM«i:i5lt^aW*> £cII(iF I L I 

& hmmmm- mvtu?i hml, mn n at & ^ g f p v ^ ± ^ (fil 

IPs-GFPItiGFPWS) ^^ti^m^m^m^Ttio Zfih<r>m^ 

Ltlttf^ (sheet-1 ike processes) ^f^l"^ ^IffST # tz a tfz, M3 
cl^^titv^J;^:, S-S.^L-F I L I P - G F PHOTJ&fi, FIL 

t A^m^^o/co g f p £ ^ m (m.bs) -e(±, mmmm-^x 

WJ£*fli6 8%7tfofcOtc^L. S-^t/L-F I L I P-GFP?: 

mji-r h fflioiti^it? ti , -e n -en 2 8 % , & if 4 % t? * o 0 zti$> 
(oztfrb, filips immE&fcfcRv^mMzwmi-z^ttfTFmz 

o 

[0 0 4 7] 

2%K. 2'3<7)7 a u^-9-Z#'fZ>%-m.'< J ? 9-*m^X, »£F I L I 

P s tai£7^ 7r/i^COS- 7 Mi*nc|wiB#tr "7 -r 9 s > l 

H*H"*F I L I P sOffl*&*Kj-m*#T-«**PKfco III 3 dlC^-f <fc d 

fctJIE# 2004-3030987 
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tC, HAt^ 7 ^fitz F i laminl cDNA (HA-Fi laminl) 
tGFP cDNAOfllCIRES (internal ribosomal entry site) K^JSrJf 
AL, CMV7°n^-^- (p) IZX-oXy J ? ^ > 1 tGF Ptf&^Zti, i 
tz, F I L I P siiEF - 1 « 9 — (p' ) tcj: Y) &^2ti§£MX£ Z> 

x n wmimwtm&m y &^ ? (pBudCE4 ; jy^Yuv*. y$±m) 

C O S - 7 !>7>77i^7y3>Lf: 0 -eoiL 1 £: Wfa<D 

m*^bWz-Xb 0 ^ MO * i^T'f >SftTXIi##ltT^t L> HA-Fi 
laminl t G F P Of§^l:£ S D S - P A G E j£H<fc *HMSL7t 0 H 
A-F i laminl S^G F P t±> ^&#fl)fe<^— m R N At> £>111R £ ftT 
v>£<7)£*£f2&c U S-FILIP (S) XliL-FILIP ( L ) 0#^ftT 

♦ 

/^T-eCOS-7lffl^tCi3V^-r||^-r^)HA-F i 1 aminlOffittili 
, GFPmmm^m^^XWmLfz (»x.7^7^>UGFPi:WWifi 
, FILIPs»Tt4. 7, S-FILIPSftTtl. 8X&^fz)o 
^fih(Dm^m3 (##¥K3#BS) 0 d (7) d t h % 7^r/l 

<7)H^»(iF I L I P s##T\ tCL-FILI P^TtlSTt^^H 5 
fr>fr^tz 0 ;*LliHA-7 < 7 1 X^GF P OmRNA^ftTT'li, HA- 
Fi laminl ? w?* R**ti £ ^ L^v^d £^ LT v>£ 0 Lj&»U 

rt> %> $m itra^r-^f mwm -c & & n * ^ 7°?- y k x 19 m^-r & - 1 

frh, F I L I P s fi s 7 J 7 < > 1 <Dftm*wsm-f %> ^ ti)^m^i^tZo 

. [0 0 4 8] 

tfz, mmM2mwLco?jmtmm-L-F 1 l i p-GFP#mcos-7#ffl 

IZTF-t (##¥Jt3#BS) o 0^O^En(iL-F I L I P-GF Pf&iiC 

0S-7ITO^7^L> m t ¥<^^ / y~^^-l±2 5 /um^^-to ^<7>l£^ L-F 
I L I P-GFPf§i!COS- 7 £ v> T ^ , F I L I P£3£IIL&WI9g 

L-FI L IP-GFPMC0S-7«li, 7^7^1C^Lf^ 
ftl&Kfc^ZTF-fZttflofr-ofZo itz, S-F I L I PCJtLL-F I L I P 
<7)7j^\ 7^7T/1 ^^t^i^totJ: «r t>^U 

♦ 

HiiiE#2 004-3030987 
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fflfl^Hiolt'?) ^ Ast*<D S — F I L I P&yj 9^ > lS^F-T^f 
-f&£:{iv>;U L-F I L I PH^C 0 S - 7*fflJ&Kj3V>TiBH£*L& F -T^ 

s-f i l i pf§Jji«<ot^<7>— u^xi>mm^fitz 0 

£(bH, F I L I P s t^-fh 1 1 y ^ y 1 9 >/^H^^?<7)lf2g(i> II 2 
c iZ7jiZti2> <fc n KF I L I P s (#CL-FILIP) tMt^7-f 7<> 

[0 0 4 9] 

ilM4 (ffJ^H^?FM^i3tt-i) F I L I P s Hi^^^^^^lfflia^liK^ii 
C O S - 7 TOtciiA £ tifz F I L I P s ri*, 7^7^>1 7>ft? £f£ fi 

(Neuron 16, 77-87, 1996. Neuron 21, 1315-1325, 1998) Z\tfrh, F I L I 

%z.htiz>o zzx\ 4 >¥^-?<Dnmmm&m^&ifz>F ilip s<D&mz 

mW-fZ>t2tb\z^ 7°7^^ KDNA (S-FLIPS-GFP cDNA, L- 
FLIPS-GFP cDNA, XiiGF P cDNA) £ E 1 8 9 v V <7)B<Dm 
BSMlwi^#L> square-pulse electroporator (BEXttl) K I ^ * )\< * 
£ M Z> - t IZ X V) . flaM^M^^-T^x ^ KDNA£li2*L*:o ±f£E 1 
877 hcoi^lttta ^nF-Af 2 0 0 J «m(:«]i), & jf C9lf®^7r 
•^iHU 37-^>t*3-f ^^L/:i (Transwe 1 1 -COL, Cos tar-Corning 
) _ht:\ 1 0%cOFB SS0 { 'N2t7 o 'J ^ > h £^trDMEM/F 1 2i#tti£ffi 

tK/0. 1MOPB (pH7. 4) t@^L, Zeiss LSM510 laser- scanning 
confocal microscope (ZeissttM) tz£ ^ ®ff>f§?}/f Sr^To £ (HI 4 a ; 
4#BS) 0 i4 a ^(O^llI^TiEI^iSlt^t^rtO^TvEI^. fiv\6t±_k 

fe^0>t(7)S^. Pfi^M^S*, VteMm£-e*Le*i^U EI4 a^^^^- 
;i//-?-(i2 0 0/zm (7£[U) M00//m (£[U) £iti*1-&o 3: 7c, GFPI 
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(iFILIPs-GFP K#i-*#jWH&0#l&j£«\ *£#4 B g OJ&RO#J*^f 

(VS) ji^MI (PS) KsHtT 5^frL£ 0 ] tc£;tt£ 
JfflJfe&*5£*i-&£i:K J: (0 4 b ;##¥K4#P.s) 0 S-F 

I L I P-GFPOili3o(7)M^^> L-F I L I P-GFP0f(i5O(7) 
tyftfrb^ti^ti-Rtb, ¥#Mli± s . e. m. i: Lt**fco 
[0 0 5 0] 

_tf SO C t ri> fcfflBi: LtOGF (GFP) Kfcufli, JIMtit 

7 (leading) •fu-KAj&Jf hW V > 7 (trailing) ^n-tT, LX^tz (N 
eurosci. Res. (Suppl.) 24, S18, 2000) 0 ZtlllttLX^ S-XI1L-FIL 

Z^X^XlZtAst'mMLX^ftfr^tZo ffim%rfc&W2>F I L I P s 
C0S-7lM*tl^Ltv^: 0 G F P Xli S - F I L I P - G F 

PfcJtU L-FILIP-GFP ^MtStttt^iJi^jto L-F 

i l i p-gf pz%m^zfflm<n&i!>*&mLxi>mn%&it*&z%fr'=>tzo 

[0 0 5 1 ] 

y y Ym&mzm^&n&L-ws-F i l i p <Dmw&$L<vmjiy° 

D7 -f tnlF I L I P»ffl^t^Ay7*D -y h&KJ: 0 55*#rLfco 

HI 4 c H^i" (##¥K4#M) o JiffijftF I L I Pjftft: (*°'J 

? n — -f- )\/$fC F I L I P#t#) (i, S-FILIPOT^ Kffi^J 8 9 2 - 9 0 
9^*^+@^i-^>^^-7°^ K-Cfc&Lfc^^&ffl^-C. » (J. Neurochem 

. 75, i-8, 2000) tmvxmzx <omnLfz Q coift*^?), &9&&m<oxm 

fc*5V>T(i, S-F I L I P «fc «9 & L-F I L I PO^^lCffil^-ei fco S 
-FILIP<hL-FILI P<7)|£#Jii— H6ltv^^ L-F I L I Poy&V 
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bfrX$>& 0 ttz. f i 1 i p s mRNAcoHSiiE 1 8 tc&^Tlg: < . SBC 
$5¥$tL7t:F I L I P 9 W^RriH-frfca^SLTH* <h#x.^n^>o 
10 0 5 2] 

f i 1 i p s«M1ifK£v*-C§&g£$*i£.r fc^ib, FILIPs^7^7< 

2 77 b <7)&ROv§f$?:$> [2 0 mMcOT ris (pH7. 5). 15 OmMON 
aCU 1 OOOU/mlWDNaseK l%«NP-4 0, lmM(07x^M 
9 y 7s)V*-)V7 Y\ 5^ g/ml077°nf->, 1. 5//MO^-7°^ 

9^-yA, 2 fxU(DU 4 ^.y'^-y^^tsBM WLXarfeitL?z9 £ 
. I5L-7 1 ~r A y 1 t/L#XiitJL c -M y c Jfift: (Santa CruzM) 

7'n-7i: LTfttF I L I P#Cffc£ffi^* >^ L/c c 3£*£E! 

4 d C^f (##¥K4#BB) 0 Z<Dz\tfr<b, L-FILIPli, E 1 2 7 7 
hO|lf&K<7>^flft/^ib^tfi$tL/z^\ S-F I L I Ptitet A,<b^tB£n&7> 
ofc f@4dW7-f>l) o itz, ffi— ?§#M&*Ki3^-C\ L-FILIPi^ 
y 1 =7 5 y 1 ^#<h*^vtPf LX^fzZ tfrh (l4dW7^3) , l*lStt 

i 

f i l i p (±cl-f i l i p) mm&yj ? < > 1 ttesfpfflSr 

^ t^^^<h^o/to Lt^U fct c - M y c %Lfa (z?yyu-)V) {ifpTfb*°v 
f^^y^tiV^^'^/: (@4dW7^>2) 0 
[0 0 5 3] 

y -i 9 ^ y 1 9 y^9W5&M-tZ> - hli^^titv^ (Neuron 21 , 1315- 
1325, 1998) o Zz\X\ 4 >t^fi-A^7'J ^-t'-ya ^MHt^&^i 

*k 77 h^is.s^i3tt^7^ 7<> i <nmjL*m^x^tzo mwz*m4 e ic 

*rt><b> M^«^i^/:c)T7 9 < y i afST-^l&Ji^tig-e 1^ > # 

&tfhy 1 y^y 1 <DmjL*ft'&m.mt¥&^£ *)m^X&tz 0 E l 6 y y Yfr 
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bmmLtztt&&n<Dmti®}i*Zambonrm& [0. 1M<^>PB (pH7. 4) 

, 2%w^°7*;vA7;vfHK, 0. 2 1 %<n\£ * «; -eBJfeLfcffeJi.KL 

, 0. 2%<7) b i; h >X- 1 0 0M0. 5%<7)^ vlfiLyf 7^5 >£^"tr PB 
S-C3 OfrWftjSfcfcS&ffi'*, #L"7 -C 7 < >fcvf£ ( 1 : 4 0 ; Sigmattg!) 5£# 

(1 ! 1 0 0 ; Jackson ImmunoRe search Laboratories!!*) ^ffTt*^ ^^r^^ 

oo/im^ito iii«ii7^ 9^ > im^^m-^M 

<ri4LTV^Ot (Science 255, 325-7, 1992, Neuron 21, 1315-25, 1998) 

, Illi:^it^ F I L I P s ^iM/:7 ^ 7 5 > 1 <7)^(i, &W)ffl%i<omm 
v > T fta m.^ h l&MVt iz fflm&M ir h -f n -t * £ *J-t & &#fttiHi| o M$ & 

[0 0 5 4] 

wmMxit&mtemmmm&wjmffimmzBm'r & zttf-ezzo ±mmm^W} 

L < liWWSf t X ? 'J - ^ > ^ t S : i: ^ i:' ^ o ^>>/^ 
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[0 0 5 5] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Proteins with functions to regulate cell-migration and 
eel 1 -death 

<130> A011P40 

<140> 
<141> 

<160> 4 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 4364 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (75) . . (3710) 

<400> 1 



ttiSE#2 004-3030987 



#11 2001-256910 



^-v: 33/ 



ccactgggtt cttcaaggga taaaccagcg gcgaaagaac acaccattgg ttaaggagtc 60 



gacaacaggt ggga atg aga tea cga aat caa ggt gga gaa agt tea tct 110 

Met Arg Ser Arg Asn Gin Gly Gly Glu Ser Ser Ser 
1 5 10 



aac ggg cat gtc tec tgc ccc aag tec tec ate ate age agt gat ggt 158 
Asn Gly His Val Ser Cys Pro Lys Ser Ser lie He Ser Ser Asp Gly 

15 20 25 



ggt aag ggc ccc tea gaa gat gca aaa aag aac aag gec aat egg aag 206 
Gly Lys Gly Pro Ser Glu Asp Ala Lys Lys Asn Lys Ala Asn Arg Lys 
30 35 40 



gag gag gat gtc atg get tec gga act ate aaa agg cac etc aaa cca 254 
Glu Glu Asp Val Met Ala Ser Gly Thr He Lys Arg His Leu Lys Pro 
45 50 55 60 



tct gga gaa agt gag aaa aag act aag aag tct gtg gag tta tec aag 302 
Ser Gly Glu Ser Glu Lys Lys Thr Lys Lys Ser Val Glu Leu Ser Lys 

65 70 75 



gag gac etc ate cag etc ctg agt ate atg gaa ggg gag ttg cag get 350 
Glu Asp Leu He Gin Leu Leu Ser He Met Glu Gly Glu Leu Gin Ala 

80 85 90 



cga gaa gat gtc ate cac atg ctg agg aca gag aaa acc aag ccc gag 398 
Arg Glu Asp Val He His Met Leu Arg Thr Glu Lys Thr Lys Pro Glu 

95 100 105 
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gtt ctg gag gca cac tat gga tct gca gaa cct gag aaa gtg ctt egg 446 
Val Leu Glu Ala His Tyr Gly Ser Ala Glu Pro Glu Lys Val Leu Arg 
110 115 120 

gtc ctg cac cga gat gec ate ctt get caa gag aag tec ata gga gaa 494 
Val Leu His Arg Asp Ala He Leu Ala Gin Glu Lys Ser He Gly Glu 
125 130 135 140 

gac gtc tat gag aaa cct ate tea gag ctg gac aga ctg gag gaa aag 542 
Asp Val Tyr Glu Lys Pro He Ser Glu Leu Asp Arg Leu Glu Glu Lys 

145 150 155 

cag aag gag acg tac cgc cgc atg eta gag cag ctg ctg ctg get gag 590 
Gin Lys Glu Thr Tyr Arg Arg Met Leu Glu Gin Leu Leu Leu Ala Glu 

160 165 170 

aag tgt cac agg cgc ace gtg tac gag ctg gag aac gag aag cac aag 638 
Lys Cys His Arg Arg Thr Val Tyr Glu Leu Glu Asn Glu Lys His Lys 
175 180 185 

cac act gac tac atg aac aag age gac gac ttc acc aac ctg ctg gag 686 
His Thr Asp Tyr Met Asn Lys Ser Asp Asp Phe Thr Asn Leu Leu Glu 
190 195 200 

cag gag cga gag agg ttg aaa aag etc ctt gaa caa gaa aaa get tac 734 
Gin Glu Arg Glu Arg Leu Lys Lys Leu Leu Glu Gin Glu Lys Ala Tyr 
205 210 215 220 
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caa gcc cgc aaa gaa aag gaa aac get aag egg etc aac aaa ctt cga 782 
Gin Ala Arg Lys Glu Lys Glu Asn Ala Lys Arg Leu Asn Lys Leu Arg 



225 



230 



235 



gat gag ctt gtg aag etc aag tec ttc gcc etc atg ttg gtg gac gag 830 
Asp Glu Leu Val Lys Leu Lys Ser Phe Ala Leu Met Leu Val Asp Glu 

240 245 250 



agg cag atg cac ate gag caa ctg ggc ctg cag agt cag aaa gtc cag 878 
Arg Gin Met His He Glu Gin Leu Gly Leu Gin Ser Gin Lys Val Gin 
255 260 265 

gac etc act cag aag ctg agg gag gag gaa gaa aaa etc aaa gcg gtc 926 
Asp Leu Thr Gin Lys Leu Arg Glu Glu Glu Glu Lys Leu Lys Ala Val 
270 275 280 



act tac aaa tec aag gaa gac cgc cag aag ctg etc aag tta gaa gtg 974 
Thr Tyr Lys Ser Lys Glu Asp Arg Gin Lys Leu Leu Lys Leu Glu Val 



285 



290 



295 



300 



gac ttc gaa cac aag gcc teg agg ttt tec cag gag cac gaa gag atg 1022 
Asp Phe Glu His Lys Ala Ser Arg Phe Ser Gin Glu His Glu Glu Met 



305 



310 



315 



aac gcc aaa ttg gcg aat caa gaa tct cac aac egg caa ctt cga etc 1070 
Asn Ala Lys Leu Ala Asn Gin Glu Ser His Asn Arg Gin Leu Arg Leu 

320 325 330 



aaa ctg gtt ggc tta teg caa agg att gag gag ctg gaa gag acc aat 1118 
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Lys Leu Val Gly Leu Ser Gin Arg He Glu Glu Leu Glu Glu Thr Asn 



335 



340 



345 



^-v: 36/ 



aaa age ctt cag aag gca gag gaa gag etc cag gag ctg aga gag aaa 1166 
Lys Ser Leu Gin Lys Ala Glu Glu Glu Leu Gin Glu Leu Arg Glu Lys 



350 



355 



360 



att gec aaa ggg gaa tgt gga aac tec agt etc atg gcg gaa gtg gag 1214 
He Ala Lys Gly Glu Cys Gly Asn Ser Ser Leu Met Ala Glu Val Glu 



365 



370 



375 



380 



agt ctg cgc aag cgc gtg ctt gag atg gag ggc aag gat gaa gag ate 1262 
Ser Leu Arg Lys Arg Val Leu Glu Met Glu Gly Lys Asp Glu Glu He 



385 



390 



395 



acg aag acc gag gec cag tgc egg gag ctg aag aag aag etc caa gag 1310 
Thr Lys Thr Glu Ala Gin Cys Arg Glu Leu Lys Lys Lys Leu Gin Glu 



400 



405 



410 



gaa gaa cac cac age aag gaa ctt aga eta gaa gtg gag aag ctg cag 1358 
Glu Glu His His Ser Lys Glu Leu Arg Leu Glu Val Glu Lys Leu Gin 



415 



420 



425 



aag agg atg tct gag ctg gag aag ctg gag gaa gcg ttc age egg agt 1406 
Lys Arg Met Ser Glu Leu Glu Lys Leu Glu Glu Ala Phe Ser Arg Ser 



430 



435 



440 



aag teg gaa tgc acc cag etc cat ctg aac ctg gag aag gag aag aac 1454 
Lys Ser Glu Cys Thr Gin Leu His Leu Asn Leu Glu Lys Glu Lys Asn 
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445 



450 



455 



460 



eta acc aaa gac ctg ctg aac gag ctg gag gtg gtc aag agt cga gtt 1502 
Leu Thr Lys Asp Leu Leu Asn Glu Leu Glu Val Val Lys Ser Arg Val 

465 470 475 



aaa gaa etc gaa tgc tec gag agt aga ctg gag aag gec gag tta age 1550 
Lys Glu Leu Glu Cys Ser Glu Ser Arg Leu Glu Lys Ala Glu Leu Ser 

480 485 490 

etc aaa gat gac ctt aca aag ctg aag tec ttc act gtg atg ctg gtg 1598 
Leu Lys Asp Asp Leu Thr Lys Leu Lys Ser Phe Thr Val Met Leu Val 
495 500 505 



gat gag agg aaa aat atg atg gag aaa ata aag caa gaa gag agg aaa 1646 
Asp Glu Arg Lys Asn Met Met Glu Lys He Lys Gin Glu Glu Arg Lys 
510 515 520 

gtg gat ggg ttg aat aaa aac ttt aag gtg gag cag gga aaa gtc atg 1694 
Val Asp Gly Leu Asn Lys Asn Phe Lys Val Glu Gin Gly Lys Val Met 
525 530 535 540 



gat gtg acg gaa aag eta ate gag gaa age aag aag ctt tta aaa etc 1742 
Asp Val Thr Glu Lys Leu lie Glu Glu Ser Lys Lys Leu Leu Lys Leu 

545 550 555 



aaa tct gaa atg gag gaa aag gag tac agt ctg aca aag gag agg gat 1790 
Lys Ser Glu Met Glu Glu Lys Glu Tyr Ser Leu Thr Lys Glu Arg Asp 

560 565 570 
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gag ctg atg ggt aaa ctg agg age gaa gaa gaa agg tec tgt gaa ctg 1838 
Glu Leu Met Gly Lys Leu Arg Ser Glu Glu Glu Arg Ser Cys Glu Leu 
575 580 585 

age tgc agt gta gac tta eta aag aag egg ctt gat ggc at a gag gag 1886 
Ser Cys Ser Val Asp Leu Leu Lys Lys Arg Leu Asp Gly He Glu Glu 
590 595 600 

gta gaa agg gaa ata aac cga ggt agg teg tgc aag ggg tct gag ttc 1934 
Val Glu Arg Glu He Asn Arg Gly Arg Ser Cys Lys Gly Ser Glu Phe 
605 610 615 620 

ace tgc ccg gaa gac aat aag ate aga gaa eta acg ctt gaa ate gag 1982 
Thr Cys Pro Glu Asp Asn Lys He Arg Glu Leu Thr Leu Glu He Glu 

625 630 635 

aga ctg aag aaa egg etc cag cag ttg gag gtg gtg gag ggg gac ttg 2030 
Arg Leu Lys Lys Arg Leu Gin Gin Leu Glu Val Val Glu Gly Asp Leu 

640 645 650 

atg aag ace gag gac gaa tat gac cag ttg gag cag aag ttc aga acc 2078 
Met Lys Thr Glu Asp Glu Tyr Asp Gin Leu Glu Gin Lys Phe Arg Thr 
655 660 665 

gag cag gat aag gca aac ttc etc tec cag cag etc gag gaa ate aaa 2126 
Glu Gin Asp Lys Ala Asn Phe Leu Ser Gin Gin Leu Glu Glu He Lys 
670 675 680 
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cac caa atg gcc aag cac aaa gcc ata gag aaa ggg gag gcc gtg age 2174 
His Gin Met Ala Lys His Lys Ala He Glu Lys Gly Glu Ala Val Ser 



685 



690 



695 



700 



cag gaa gcc gaa ctg cga cac agg ttt egg ctg gag gag get aaa agt 2222 
Gin Glu Ala Glu Leu Arg His Arg Phe Arg Leu Glu Glu Ala Lys Ser 



705 



710 



715 



cgt gat tta cag gcc gag gtg cag get etc aag gag aag ate cac gag 2270 
Arg Asp Leu Gin Ala Glu Val Gin Ala Leu Lys Glu Lys He His Glu 

720 725 730 

ctg atg aac aag gaa gac cag ctg tct cag etc caa gtc gac tat teg 2318 
Leu Met Asn Lys Glu Asp Gin Leu Ser Gin Leu Gin Val Asp Tyr Ser 
735 740 745 

gtc ctt cag caa aga ttt atg gaa gaa gaa act aag aac aag aac atg 2366 
Val Leu Gin Gin Arg Phe Met Glu Glu Glu Thr Lys Asn Lys Asn Met 
750 755 760 

ggg agg gag gtc etc aat ctg acc aag gag eta gag ctt tec aag cgc 2414 
Gly Arg Glu Val Leu Asn Leu Thr Lys Glu Leu Glu Leu Ser Lys Arg 
765 770 775 780 



tac age cga get etc agg ccg agt ggg aac ggc cga agg atg gtg gac 2462 
Tyr Ser Arg Ala Leu Arg Pro Ser Gly Asn Gly Arg Arg Met Val Asp 



785 



790 



795 



gtg cct gtg gcc tec act ggg gtg cag acc gag gcg gtg tgc ggg gat 2510 
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Val Pro Val Ala Ser Thr Gly Val Gin Thr Glu Ala Val Cys Gly Asp 



800 



805 



810 
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get gcg gag gag gag acc ccg get gtg ttc att cgc aaa tec ttc cag 2558 
Ala Ala Glu Glu Glu Thr Pro Ala Val Phe He Arg Lys Ser Phe Gin 



815 



820 



825 



gag gaa aat cac ate atg agt aat ctt cga cag gta ggc ctg aag aaa 2606 
Glu Glu Asn His He Met Ser Asn Leu Arg Gin Val Gly Leu Lys Lys 



830 



835 



840 



ccc atg gaa egg tec teg gtc etc gac agg tat ccc cca gca gcg aat 2654 
Pro Met Glu Arg Ser Ser Val Leu Asp Arg Tyr Pro Pro Ala Ala Asn 
845 850 855 860 



gag etc acc atg agg aag tct tgg att cct tgg atg aga aaa aga gaa 2702 
Glu Leu Thr Met Arg Lys Ser Trp He Pro Trp Met Arg Lys Arg Glu 

865 870 875 

aac ggt cct tec act ccg cag gag aaa ggg ccc agg cca aac cag ggt 2750 
Asn Gly Pro Ser Thr Pro Gin Glu Lys Gly Pro Arg Pro Asn Gin Gly 

880 885 890 



gca ggg cac ccc ggg gag ctg gtc eta gca cca aag cag ggc cag ccc 2798 
Ala Gly His Pro Gly Glu Leu Val Leu Ala Pro Lys Gin Gly Gin Pro 
895 900 905 



eta cac ate cgt gtg aca cca gat cat gag aac age act gec acc ctg 2846 
Leu His He Arg Val Thr Pro Asp His Glu Asn Ser Thr Ala Thr Leu 
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gag ate aca age ccc aca tct gaa gag ttt ttc tct agt acc acc gtc 2894 
Glu He Thr Ser Pro Thr Ser Glu Glu Phe Phe Ser Ser Thr Thr Val 
925 930 935 940 

att cct acc tta ggc aac cag aaa cca aga ata acc att att cca tea 2942 
He Pro Thr Leu Gly Asn Gin Lys Pro Arg He Thr He He Pro Ser 

945 950 955 

ccc aat gtc atg teg caa aag ccc aaa agt gca gat cct act etc ggc 2990 
Pro Asn Val Met Ser Gin Lys Pro Lys Ser Ala Asp Pro Thr Leu Gly 

960 965 970 

cca gaa cga gec atg tec cct gtc acg att act act att tec aga gag 3038 
Pro Glu Arg Ala Met Ser Pro Val Thr He Thr Thr He Ser Arg Glu 
975 980 985 

aag age ccg gaa ggt gga agg age gec ttt gec gac agg cct gca tec 3086 
Lys Ser Pro Glu Gly Gly Arg Ser Ala Phe Ala Asp Arg Pro Ala Ser 
990 995 1000 

ccc ate caa ate atg acg gtg tea aca tct gca get ccc act gaa ate 3134 
Pro He Gin He Met Thr Val Ser Thr Ser Ala Ala Pro Thr Glu He 

■ 

1005 1010 1015 1020 

get gtc tct cct gaa tct cag gaa gtg cct atg gga agg act ate etc 3182 
Ala Val Ser Pro Glu Ser Gin Glu Val Pro Met Gly Arg Thr He Leu 

1025 1030 1035 
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aaa gtc acc ccg gaa aaa caa act gtt cca gcc ccc gtg egg aag tac 3230 
Lys Val Thr Pro Glu Lys Gin Thr Val Pro Ala Pro Val Arg Lys Tyr 

1040 1045 1050 

aac tec aat get aat ate ate acc acg gaa gac aat aaa att cac att 3278 
Asn Ser'Asn Ala Asn He He Thr Thr Glu Asp Asn Lys He His He 
1055 1060 1065 

cac ctg ggt tct cag ttt aag cga tct cct ggg cct gcc get gaa ggc 3326 
His Leu Gly Ser Gin Phe Lys Arg Ser Pro Gly Pro Ala Ala Glu Gly 
1070 1075 1080 

gtg age cca gtt ate acc gtc egg cct gtc aac gtg aca gcg gag aag 3374 
Val Ser Pro Val He Thr Val Arg Pro Val Asn Val Thr Ala Glu Lys 
1085 1090 1095 1100 

gag gtt tct aca ggc aca gtc ctt cgc tct ccc agg aac cac etc tct 3422 
Glu Val Ser Thr Gly Thr Val Leu Arg Ser Pro Arg Asn His Leu Ser 

1105 1110 1115 

tea aga ccc ggt get age aaa gtg acc age act ata act ata acc ccg 3470 
Ser Arg Pro Gly Ala Ser Lys Val Thr Ser Thr He Thr He Thr Pro 

1120 1125 1130 

gtc aca acg tea tec aca cga gga acc caa tea gtg tea gga caa gat 3518 
Val Thr Thr Ser Ser Thr Arg Gly Thr Gin Ser Val Ser Gly Gin Asp 
1135 1140 1145 
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ggg tea tct cag egg cct acc ccc acc cgc att cct atg tea aaa ggt 3566 
Gly Ser Ser Gin Arg Pro Thr Pro Thr Arg He Pro Met Ser Lys Gly 
1150 1155 1160 

atg aaa get gga aag cca gta gtg gca gec tea gga gca gga aat ctg 3614 
Met Lys Ala Gly Lys Pro Val Val Ala Ala Ser Gly Ala Gly Asn Leu 
1165 1170 1175 1180 

acc aaa ttc cag cct cga get gag act cag tct atg aaa at a gag ctg 3662 
Thr Lys Phe Gin Pro Arg Ala Glu Thr Gin Ser Met Lys He Glu Leu 

1185 1190 1195 

aag aaa tct gca gee age age act gee tct ctt gga ggg ggg aag ggc 3710 
Lys Lys Ser Ala Ala Ser Ser Thr Ala Ser Leu Gly Gly Gly Lys Gly 

1200 1205 1210 

tgagggcagt ggctaagggg gtatgttgta aggatgetae tgctgcagtg gaaacaaacc 3770 

ttcctctgtg ccaacccttt ccttgtacta ctaatttaag ttttaaatat cttgtttata 3830 

aaataaccat ttaatageca tgcacccccc tcccattttg tgcatctgtt teaatgeagg 3890 

ggaatagaat taattagcag aatttctgtt tgctgaatgt tctgttgaag atgttggtcc 3950 

agttcagttt tacttctagc atgtggcccc attcaaggta gctcacgagt tgtgaagccc 4010 

teaatategt caceggagag atttgaggac cacattacat atgctcccaa aggctggctc 4070 

ccaattttcc taattgtaag ccaactttaa tagactcagt tctgtgattt ttttttccaa 4130 
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aaaaaaaata ttttgaaata ggacagagtt taacagttgt cattttgcac tatcaagcca 4190 
tgagtttgat atatgggtta taagaaaaga atactttcag agctatcaca gggtctctaa 4250 
acttttggaa aaacaaaagc ccctaatatg acctcaggaa acaatttgaa catgaaataa 4310 
aatggaaatg aactgtggaa tcttaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 4364 



<210> 2 
<211> 1212 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 

Met Arg Ser Arg Asn Gin Gly Gly Glu Ser Ser Ser Asn Gly His Val 
15 10 15 

Ser Cys Pro Lys Ser Ser He He Ser Ser Asp Gly Gly Lys Gly Pro 

20 25 30 

Ser Glu Asp Ala Lys Lys Asn Lys Ala Asn Arg Lys Glu Glu Asp Val 

35 40 45 

Met Ala Ser Gly Thr He Lys Arg His Leu Lys Pro Ser Gly Glu Ser 
50 55 60 

Glu Lys Lys Thr Lys Lys Ser Val Glu Leu Ser Lys Glu Asp Leu He 
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65 70 75 80 

Gin Leu Leu Ser He Met Glu Gly Glu Leu Gin Ala Arg Glu Asp Val 

85 90 95 

He His Met Leu Arg Thr Glu Lys Thr Lys Pro Glu Val Leu Glu Ala 

100 105 110 

His Tyr Gly Ser Ala Glu Pro Glu Lys Val Leu Arg Val Leu His Arg 
115 120 125 

Asp Ala He Leu Ala Gin Glu Lys Ser He Gly Glu Asp Val Tyr Glu 
130 135 140 

Lys Pro He Ser Glu Leu Asp Arg Leu Glu Glu Lys Gin Lys Glu Thr 
145 150 155 160 

Tyr Arg Arg Met Leu Glu Gin Leu Leu Leu Ala Glu Lys Cys His Arg 

165 170 175 

Arg Thr Val Tyr Glu Leu Glu Asn Glu Lys His Lys His Thr Asp Tyr 

180 185 190 

Met Asn Lys Ser Asp Asp Phe Thr Asn Leu Leu Glu Gin Glu Arg Glu 
195 200 205 

Arg Leu Lys Lys Leu Leu Glu Gin Glu Lys Ala Tyr Gin Ala Arg Lys 
210 215 220 
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Glu Lys Glu Asn Ala Lys Arg Leu Asn Lys Leu Arg Asp Glu Leu Val 
225 230 235 240 



Lys Leu Lys Ser Phe Ala Leu Met Leu Val Asp Glu Arg Gin Met His 

245 250 255 



He Glu Gin Leu Gly Leu Gin Ser Gin Lys Val Gin Asp Leu Thr Gin 

260 265 270 



Lys Leu Arg Glu Glu Glu Glu Lys Leu Lys Ala Val Thr Tyr Lys Ser 
275 280 285 



Lys Glu Asp Arg Gin Lys Leu Leu Lys Leu Glu Val Asp Phe Glu His 
290 295 300 



Lys Ala Ser Arg Phe Ser Gin Glu His Glu Glu Met Asn Ala Lys Leu 
305 310 315 320 



Ala Asn Gin Glu Ser His Asn Arg Gin Leu Arg Leu Lys Leu Val Gly 

325 330 335 



Leu Ser Gin Arg He Glu Glu Leu Glu Glu Thr Asn Lys Ser Leu Gin 

340 345 350 



Lys Ala Glu Glu Glu Leu Gin Glu Leu Arg Glu Lys He Ala Lys Gly 
355 360 365 



Glu Cys Gly Asn Ser Ser Leu Met Ala Glu Val Glu Ser Leu Arg Lys 
370 375 380 
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Arg Val Leu Glu Met Glu Gly Lys Asp Glu Glu He Thr Lys Thr Glu 
385 390 395 400 



Ala Gin Cys Arg Glu Leu Lys Lys Lys Leu Gin Glu Glu Glu His His 

405 410 415 



Ser Lys Glu Leu Arg Leu Glu Val Glu Lys Leu Gin Lys Arg Met Ser 

420 425 430 



Glu Leu Glu Lys Leu Glu Glu Ala Phe Ser Arg Ser Lys Ser Glu Cys 
435 440 445 



Thr Gin Leu His Leu Asn Leu Glu Lys Glu Lys Asn Leu Thr Lys Asp 
450 455 460 



Leu Leu Asn Glu Leu Glu Val Val Lys Ser Arg Val Lys Glu Leu Glu 
465 470 475 480 



Cys Ser Glu Ser Arg Leu Glu Lys Ala Glu Leu Ser Leu Lys Asp Asp 

485 490 495 



Leu Thr Lys Leu Lys Ser Phe Thr Val Met Leu Val Asp Glu Arg Lys 

500 505 510 



Asn Met Met Glu Lys He Lys Gin Glu Glu Arg Lys Val Asp Gly Leu 
515 520 525 



Asn Lys Asn Phe Lys Val Glu Gin Gly Lys Val Met Asp Val Thr Glu 
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Lys Leu lie Glu Glu Ser Lys Lys Leu Leu Lys Leu Lys Ser Glu Met 
545 550 555 560 

Glu Glu Lys Glu Tyr Ser Leu Thr Lys Glu Arg Asp Glu Leu Met Gly 

565 570 575 

Lys Leu Arg Ser Glu Glu Glu Arg Ser Cys Glu Leu Ser Cys Ser Val 

580 585 590 

Asp Leu Leu Lys Lys Arg Leu Asp Gly He Glu Glu Val Glu Arg Glu 
595 600 605 

He Asn Arg Gly Arg Ser Cys Lys Gly Ser Glu Phe Thr Cys Pro Glu 
610 615 620 

Asp Asn Lys He Arg Glu Leu Thr Leu Glu lie Glu Arg Leu Lys Lys 
625 630 635 640 

Arg Leu Gin Gin Leu Glu Val Val Glu Gly Asp Leu Met Lys Thr Glu 

645 650 655 

Asp Glu Tyr Asp Gin Leu Glu Gin Lys Phe Arg Thr Glu Gin Asp Lys 

660 665 670 

Ala Asn Phe Leu Ser Gin Gin Leu Glu Glu lie Lys His Gin Met Ala 
675 680 685 
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Lys His Lys Ala He Glu Lys Gly Glu Ala Val Ser Gin Glu Ala Glu 



690 



695 



700 



Leu Arg His Arg Phe Arg Leu Glu Glu Ala Lys Ser Arg Asp Leu Gin 



705 



710 



715 



720 



Ala Glu Val Gin Ala Leu Lys Glu Lys He His Glu Leu Met Asn Lys 



725 



730 



735 



Glu Asp Gin Leu Ser Gin Leu Gin Val Asp Tyr Ser Val Leu Gin Gin 



740 



745 



750 



Arg Phe Met Glu Glu Glu Thr Lys Asn Lys Asn Met Gly Arg Glu Val 



755 



760 



765 



Leu Asn Leu Thr Lys Glu Leu Glu Leu Ser Lys Arg Tyr Ser Arg Ala 



770 



775 



780 



Leu Arg Pro Ser Gly Asn Gly Arg Arg Met Val Asp Val Pro Val Ala 



785 



790 



795 



800 



Ser Thr Gly Val Gin Thr Glu Ala Val Cys Gly Asp Ala Ala Glu Glu 



805 



810 



815 



Glu Thr Pro Ala Val Phe lie Arg Lys Ser Phe Gin Glu Glu Asn His 



820 



825 



830 



He Met Ser Asn Leu Arg Gin Val Gly Leu Lys Lys Pro Met Glu Arg 



835 



840 



845 
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Ser Ser Val Leu Asp Arg Tyr Pro Pro Ala Ala Asn Glu Leu Thr Met 



850 



855 



860 



Arg Lys Ser Trp lie Pro Trp Met Arg Lys Arg Glu Asn Gly Pro Ser 



865 



870 



875 



880 



Thr Pro Gin Glu Lys Gly Pro Arg Pro Asn Gin Gly Ala Gly His Pro 



885 



890 



895 



Gly Glu Leu Val Leu Ala Pro Lys Gin Gly Gin Pro Leu His He Arg 



900 



905 



910 



Val Thr Pro Asp His Glu Asn Ser Thr Ala Thr Leu Glu He Thr Ser 



915 



920 



925 



Pro Thr Ser Glu Glu Phe Phe Ser Ser Thr Thr Val He Pro Thr Leu 



930 



935 



940 



Gly Asn Gin Lys Pro Arg He Thr He He Pro Ser Pro Asn Val Met 



945 



950 



955 



960 



Ser Gin Lys Pro Lys Ser Ala Asp Pro Thr Leu Gly Pro Glu Arg Ala 



965 



970 



975 



Met Ser Pro Val Thr He Thr Thr He Ser Arg Glu Lys Ser Pro Glu 



980 



985 



990 



Gly Gly Arg Ser Ala Phe Ala Asp Arg Pro Ala Ser Pro He Gin He 
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995 1000 1005 

Met Thr Val Ser Thr Ser Ala Ala Pro Thr Glu He Ala Val Ser Pro 
1010 1015 1020 

Glu Ser Gin Glu Val Pro Met Gly Arg Thr He Leu Lys Val Thr Pro 
1025 1030 1035 1040 

Glu Lys Gin Thr Val Pro Ala Pro Val Arg Lys Tyr Asn Ser Asn Ala 

1045 1050 1055 

Asn He He Thr Thr Glu Asp Asn Lys He His He His Leu Gly Ser 

1060 1065 1070 

Gin Phe Lys Arg Ser Pro Gly Pro Ala Ala Glu Gly Val Ser Pro Val 
1075 1080 1085 

He Thr Val Arg Pro Val Asn Val Thr Ala Glu Lys Glu Val Ser Thr 
1090 1095 1100 

Gly Thr Val Leu Arg Ser Pro Arg Asn His Leu Ser Ser Arg Pro Gly 
1105 1110 1115 1120 

Ala Ser Lys Val Thr Ser Thr He Thr He Thr Pro Val Thr Thr Ser 

1125 1130 1135 

Ser Thr Arg Gly Thr Gin Ser Val Ser Gly Gin Asp Gly Ser Ser Gin 

1140 1145 1150 
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Arg Pro Thr Pro Thr Arg He Pro Met Ser Lys Gly Met Lys Ala Gly 
1155 1160 1165 

Lys Pro Val Val Ala Ala Ser Gly Ala Gly Asn Leu Thr Lys Phe Gin 
1170 1175 1180 

Pro Arg Ala Glu Thr Gin Ser Met Lys He Glu Leu Lys Lys Ser Ala 
1185 1190 1195 1200 

* 

Ala Ser Ser Thr Ala Ser Leu Gly Gly Gly Lys Gly 

1205 1210 



<210> 3 
<211> 3785 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (237).. (3131) 
<400> 3 

cgacagggcc ggaatgtgcc tgttaatccc ctgtgaagta agaggttgag cagagcctgc 60 
tgctgttgaa caaacttcag tacctcctta tttaaaaaaa aaaaagacct agaaacaaaa 120 
ggttgaaaaa gctccttgaa caagaaaaag cttaccaagc ccgcaaagaa aaggaaaacg 180 
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ctaagcggct caacaaactt cgagatgagc ttgtgaagct caagtccttc gccctc atg 239 

Met 
1 

ttg gtg gac gag agg cag atg cac ate gag caa ctg ggc ctg cag agt 287 
Leu Val Asp Glu Arg Gin Met His He Glu Gin Leu Gly Leu Gin Ser 

5 10 15 

cag aaa gtc cag gac etc act cag aag ctg agg gag gag gaa gaa aaa 335 
Gin Lys Val Gin Asp Leu Thr Gin Lys Leu Arg Glu Glu Glu Glu Lys 

20 25 30 

etc aaa gcg gtc act tac aaa tec aag gaa gac cgc cag aag ctg etc 383 
Leu Lys Ala Val Thr Tyr Lys Ser Lys Glu Asp Arg Gin Lys Leu Leu 
35 40 45 

aag tta gaa gtg gac ttc gaa cac aag gec teg agg ttt tec cag gag 431 
Lys Leu Glu Val Asp Phe Glu His Lys Ala Ser Arg Phe Ser Gin Glu 
50 55 60 65 

cac gaa gag atg aac gec aaa ttg gcg aat caa gaa tct cac aac egg 479 
His Glu Glu Met Asn Ala Lys Leu Ala Asn Gin Glu Ser His Asn Arg 

70 75 80 

caa ctt cga etc aaa ctg gtt ggc tta teg caa agg att gag gag ctg 527 
Gin Leu Arg Leu Lys Leu Val Gly Leu Ser Gin Arg He Glu Glu Leu 

85 90 95 
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gaa gag acc aat aaa age ctt cag aag gca gag gaa gag etc cag gag 575 
Glu Glu Thr Asn Lys Ser Leu Gin Lys Ala Glu Glu Glu Leu Gin Glu 



ctg aga gag aaa att gee aaa ggg gaa tgt gga aac tec agt etc atg 623 
Leu Arg Glu Lys He Ala Lys Gly Glu Cys Gly Asn Ser Ser Leu Met 



115 



120 



125 



gcg gaa gtg gag agt ctg cgc aag cgc gtg ctt gag atg gag ggc aag 671 
Ala Glu Val Glu Ser Leu Arg Lys Arg Val Leu Glu Met Glu Gly Lys 



130 



135 



140 



145 



gat gaa gag ate acg aag acc gag gec cag tgc egg gag ctg aag aag 719 
Asp Glu Glu He Thr Lys Thr Glu Ala Gin Cys Arg Glu Leu Lys Lys 



150 



155 



160 



aag etc caa gag gaa gaa cac cac age aag gaa ctt aga eta gaa gtg 767 
Lys Leu Gin Glu Glu Glu His His Ser Lys Glu Leu Arg Leu Glu Val 



165 



170 



175 



gag aag ctg cag aag agg atg tct gag ctg gag aag ctg gag gaa gcg 815 
Glu Lys Leu Gin Lys Arg Met Ser Glu Leu Glu Lys Leu Glu Glu Ala 



180 



185 



190 



ttc age egg agt aag teg gaa tgc acc cag etc cat ctg aac ctg gag 863 
Phe Ser Arg Ser Lys Ser Glu Cys Thr Gin Leu His Leu Asn Leu Glu 
195 200 205 

aag gag aag aac eta acc aaa gac ctg ctg aac gag ctg gag gtg gtc 911 
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Lys Glu Lys Asn Leu Thr Lys Asp Leu Leu Asn Glu Leu Glu Val Val 



210 



215 



220 



225 



aag agt cga gtt aaa gaa etc gaa tgc tec gag agt aga ctg gag aag 
Lys Ser Arg Val Lys Glu Leu Glu Cys Ser Glu Ser Arg Leu Glu Lys 



230 



235 



240 



gec gag tta age etc aaa gat gac ctt aca aag ctg aag tec ttc act 
Ala Glu Leu Ser Leu Lys Asp Asp Leu Thr Lys Leu Lys Ser Phe Thr 



245 



250 



255 



gtg atg ctg gtg gat gag agg aaa aat atg atg gag aaa ata aag caa 
Val Met Leu Val Asp Glu Arg Lys Asn Met Met Glu Lys He Lys Gin 



260 



265 



270 



gaa gag agg aaa gtg gat ggg ttg aat aaa aac ttt aag gtg gag cag 
Glu Glu Arg Lys Val Asp Gly Leu Asn Lys Asn Phe Lys Val Glu Gin 
275 280 285 

gga aaa gtc atg gat gtg acg gaa aag eta ate gag gaa age aag aag 
Gly Lys Val Met Asp Val Thr Glu Lys Leu He Glu Glu Ser Lys Lys 
290 295 300 305 

ctt tta aaa etc aaa tct gaa atg gag gaa aag gag tac agt ctg aca 
Leu Leu Lys Leu Lys Ser Glu Met Glu Glu Lys Glu Tyr Ser Leu Thr 

310 315 320 

aag gag agg gat gag ctg atg ggt aaa ctg agg age gaa gaa gaa agg 
Lys Glu Arg Asp Glu Leu Met Gly Lys Leu Arg Ser Glu Glu Glu Arg 
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959 



1007 



1055 



1103 



1151 



1199 



1247 
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tec tgt gaa ctg age tgc agt gta gac tta eta aag aag egg ctt gat 1295 
Ser Cys Glu Leu Ser Cys Ser Val Asp Leu Leu Lys Lys Arg Leu Asp 
340 345 350 

ggc at a gag gag gta gaa agg gaa ata aac cga ggt agg teg tgc aag 1343 
Gly He Glu Glu Val Glu Arg Glu He Asn Arg Gly Arg Ser Cys Lys 
355 360 365 

ggg tct gag ttc ace tgc ccg gaa gac aat aag ate aga gaa eta acg 1391 
Gly Ser Glu Phe Thr Cys Pro Glu Asp Asn Lys He Arg Glu Leu Thr 
370 375 380 385 

ctt gaa ate gag aga ctg aag aaa egg etc cag cag ttg gag gtg gtg 1439 
Leu Glu He Glu Arg Leu Lys Lys Arg Leu Gin Gin Leu Glu Val Val 

390 395 400 

gag ggg gac ttg atg aag ace gag gac gaa tat gac cag ttg gag cag 1487 
Glu Gly Asp Leu Met Lys Thr Glu Asp Glu Tyr Asp Gin Leu Glu Gin 

405 410 415 

aag ttc aga acc gag cag gat aag gca aac ttc etc tec cag cag etc 1535 
Lys Phe Arg Thr Glu Gin Asp Lys Ala Asn Phe Leu Ser Gin Gin Leu 
420 425 430 

gag gaa ate aaa cac caa atg gec aag cac aaa gec ata gag aaa ggg 1583 
Glu Glu He Lys His Gin Met Ala Lys His Lys Ala He Glu Lys Gly 
435 440 445 



tBSE#2 004-3030987 



mm 2001-256910 



^ - V : 57/ 



gag gcc gtg age cag gaa gec gaa ctg cga cac agg ttt egg ctg gag 1631 
Glu Ala Val Ser Gin Glu Ala Glu Leu Arg His Arg Phe Arg Leu Glu 
450 455 460 465 

gag get aaa agt cgt gat tta cag gcc gag gtg cag get etc aag gag 1679 
Glu Ala Lys Ser Arg Asp Leu Gin Ala Glu Val Gin Ala Leu Lys Glu 

470 475 480 

aag ate cac gag ctg atg aac aag gaa gac cag ctg tct cag etc caa 1727 
Lys He His Glu Leu Met Asn Lys Glu Asp Gin Leu Ser Gin Leu Gin 

485 490 495 

gtc gac tat teg gtc ctt cag caa aga ttt atg gaa gaa gaa act aag 1775 
Val Asp Tyr Ser Val Leu Gin Gin Arg Phe Met Glu Glu Glu Thr Lys 
500 505 510 

aac aag aac atg ggg agg gag gtc etc aat ctg ace aag gag eta gag 1823 
Asn Lys Asn Met Gly Arg Glu Val Leu Asn Leu Thr Lys Glu Leu Glu 
515 520 525 

ctt tec aag cgc tac age cga get etc agg ccg agt ggg aac ggc cga 1871 
Leu Ser Lys Arg Tyr Ser Arg Ala Leu Arg Pro Ser Gly Asn Gly Arg 
530 535 540 545 

agg atg gtg gac gtg cct gtg gcc tec act ggg gtg cag ace gag gcg 1919 
Arg Met Val Asp Val Pro Val Ala Ser Thr Gly Val Gin Thr Glu Ala 

550 555 560 
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gtg tgc ggg gat get gcg gag gag gag acc ccg get gtg ttc att cgc 1967 
Val Cys Gly Asp Ala Ala Glu Glu Glu Thr Pro Ala Val Phe He Arg 



565 



570 



575 



aaa tec ttc cag gag gaa aat cac ate atg agt aat ctt cga cag gta 2015 
Lys Ser Phe Gin Glu Glu Asn His lie Met Ser Asn Leu Arg Gin Val 
580 585 590 



ggc ctg aag aaa ccc atg gaa egg tec teg gtc etc gac agg tat ccc 2063 
Gly Leu Lys Lys Pro Met Glu Arg Ser Ser Val Leu Asp Arg Tyr Pro 
595 600 605 

cca gca gcg aat gag etc acc atg agg aag tct tgg att cct tgg atg 2111 
Pro Ala Ala Asn Glu Leu Thr Met Arg Lys Ser Trp He Pro Trp Met 
610 615 620 625 



aga aaa aga gaa aac ggt cct tec act ccg cag gag aaa ggg ccc agg 2159 
Arg Lys Arg Glu Asn Gly Pro Ser Thr Pro Gin Glu Lys Gly Pro Arg 

630 635 640 



cca aac cag ggt gca ggg cac ccc ggg gag ctg gtc eta gca cca aag 2207 

Pro Asn Gin Gly Ala Gly His Pro Gly Glu Leu Val Leu Ala Pro Lys 

645 650 655 

cag ggc cag ccc eta cac ate cgt gtg aca cca gat cat gag aac age 2255 

Gin Gly Gin Pro Leu His He Arg Val Thr Pro Asp His Glu Asn Ser 

660 665 670 

act gee acc ctg gag ate aca age ccc aca tct gaa gag ttt ttc tct 2303 
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Thr Ala Thr Leu Glu He Thr Ser Pro Thr Ser Glu Glu Phe Phe Ser 
675 680 685 

agt acc acc gtc att cct acc tta ggc aac cag aaa cca aga ata acc 2351 
Ser Thr Thr Val He Pro Thr Leu Gly Asn Gin Lys Pro Arg lie Thr 
690 695 700 705 

att att cca tea ccc aat gtc atg teg caa aag ccc aaa agt gca gat 2399 
He He Pro Ser Pro Asn Val Met Ser Gin Lys Pro Lys Ser Ala Asp 

710 715 720 

cct act etc ggc cca gaa cga gec atg tec cct gtc acg att act act 2447 
Pro Thr Leu Gly Pro Glu Arg Ala Met Ser Pro Val Thr He Thr Thr 

725 730 735 

att tec aga gag aag age ccg gaa ggt gga agg age gee ttt gec gac 2495 
He Ser Arg Glu Lys Ser Pro Glu Gly Gly Arg Ser Ala Phe Ala Asp 
740 745 750 

agg cct gca tec ccc ate caa ate atg acg gtg tea aca tct gca get 2543 
Arg Pro Ala Ser Pro He Gin He Met Thr Val Ser Thr Ser Ala Ala 
755 760 765 

ccc act gaa ate get gtc tct cct gaa tct cag gaa gtg cct atg gga 2591 
Pro Thr Glu He Ala Val Ser Pro Glu Ser Gin Glu Val Pro Met Gly 
770 775 780 785 

agg act ate etc aaa gtc acc ccg gaa aaa caa act gtt cca gec ccc 2639 
Arg Thr He Leu Lys Val Thr Pro Glu Lys Gin Thr Val Pro Ala Pro 
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790 



795 



800 



gtg egg aag tac aac tec aat get aat ate ate ace acg gaa gac aat 2687 
Val Arg Lys Tyr Asn Ser Asn Ala Asn He He Thr Thr Glu Asp Asn. 

805 810 815 



aaa att cac att cac ctg ggt tct cag ttt aag cga tct cct ggg cct 2735 

Lys He His lie His Leu Gly Ser Gin Phe Lys Arg Ser Pro Gly Pro 
820 825 830 

gec get gaa ggc gtg age cca gtt ate ace gtc egg cct gtc aac gtg 2783 

Ala Ala Glu Gly Val Ser Pro Val He Thr Val Arg Pro Val Asn Val 
835 840 845 



aca gcg gag aag gag gtt tct aca ggc aca gtc ctt cgc tct ccc agg 2831 
Thr Ala Glu Lys Glu Val Ser Thr Gly Thr Val Leu Arg Ser Pro Arg 
850 855 860 865 



aac cac etc tct tea aga ccc ggt get age aaa gtg acc age act ata 2879 
Asn His Leu Ser Ser Arg Pro Gly Ala Ser Lys Val Thr Ser Thr He 

870 875 880 



act ata acc ccg gtc aca acg tea tec aca cga gga acc caa tea gtg 2927 
Thr He Thr Pro Val Thr Thr Ser Ser Thr Arg Gly Thr Gin Ser Val 

885 890 895 



tea gga caa gat ggg tea tct cag egg cct acc ccc acc cgc att cct 2975 
Ser Gly Gin Asp Gly Ser Ser Gin Arg Pro Thr Pro Thr Arg He Pro 
900 905 910 
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atg tea aaa ggt atg aaa get gga aag cca gta gtg gca gec tea gga 3023 
Met Ser Lys Gly Met Lys Ala Gly Lys Pro Val Val Ala Ala Ser Gly 
915 920 925 

gca gga aat ctg ace aaa ttc cag cct cga get gag act cag tct atg 3071 
Ala Gly Asn Leu Thr Lys Phe Gin Pro Arg Ala Glu Thr Gin Ser Met 
930 935 940 945 

aaa at a gag ctg aag aaa tct gca gec age age act gee tct ctt gga 3119 
Lys He Glu Leu Lys Lys Ser Ala Ala Ser Ser Thr Ala Ser Leu Gly 

950 955 960 

ggg ggg aag ggc tgagggcagt ggctaagggg gtatgttgta aggatgetae 3171 
Gly Gly Lys Gly 

965 

tgctgcagtg gaaacaaacc ttcctctgtg ccaacccttt ccttgtacta ctaatttaag 3231 
ttttaaatat cttgtttata aaataaccat ttaatageca tgcacccccc tcccattttg 3291 
tgcatctgtt teaatgeagg ggaatagaat taattagcag aatttctgtt tgctgaatgt 3351 
tctgttgaag atgttggtcc agttcagttt tacttctagc atgtggcccc attcaaggta 3411 
gctcacgagt tgtgaagccc teaatategt caceggagag atttgaggac cacattacat 3471 
atgctcccaa aggctggctc ccaattttcc taattgtaag ccaactttaa tagactcagt 3531 
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tctgtgattt ttttttccaa aaaaaaaata ttttgaaata ggacagagtt taacagttgt 3591 
cattttgcac tatcaagcca tgagtttgat atatgggtta taagaaaaga atactttcag 3651 
agctatcaca gggtctctaa acttttggaa aaacaaaagc ccctaatatg acctcaggaa 3711 
acaatttgaa catgaaataa aatggaaatg aactgtggaa tcttaaaaaa aaaaaaaaaa 3771 
aaaaaaaaaa aaaa 3785 



<210> 4 
<211> 965 
<212> PRT 

<213> Rattus norvegicus 
<400> 4 

Met Leu Val Asp Glu Arg Gin Met His He Glu Gin Leu Gly Leu Gin 
15 10 15 

Ser Gin Lys Val Gin Asp Leu Thr Gin Lys Leu Arg Glu Glu Glu Glu 

20 25 30 

Lys Leu Lys Ala Val Thr Tyr Lys Ser Lys Glu Asp Arg Gin Lys Leu 

35 40 45 

Leu Lys Leu Glu Val Asp Phe Glu His Lys Ala Ser Arg Phe Ser Gin 
50 55 60 
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Glu His Glu Glu Met Asn Ala Lys Leu Ala Asn Gin Glu Ser His Asn 



65 



70 



75 



80 



Arg Gin Leu Arg Leu Lys Leu Val Gly Leu Ser Gin Arg He Glu Glu 



85 



90 



95 



Leu Glu Glu Thr Asn Lys Ser Leu Gin Lys Ala Glu Glu Glu Leu Gin 



100 



105 



110 



Glu Leu Arg Glu Lys He Ala Lys Gly Glu Cys Gly Asn Ser Ser Leu 



115 



120 



125 



Met Ala Glu Val Glu Ser Leu Arg Lys Arg Val Leu Glu Met Glu Gly 



130 



135 



140 



Lys Asp Glu Glu He Thr Lys Thr Glu Ala Gin Cys Arg Glu Leu Lys 



145 



150 



155 



160 



Lys Lys Leu Gin Glu Glu Glu His His Ser Lys Glu Leu Arg Leu Glu 



165 



170 



175 



Val Glu Lys Leu Gin Lys Arg Met Ser Glu Leu Glu Lys Leu Glu Glu 



180 



185 



190 



Ala Phe Ser Arg Ser Lys Ser Glu Cys Thr Gin Leu His Leu Asn Leu 



195 



200 



205 



Glu Lys Glu Lys Asn Leu Thr Lys Asp Leu Leu Asn Glu Leu Glu Val 



210 



215 



220 
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Val Lys Ser Arg Val Lys Glu Leu Glu Cys Ser Glu Ser Arg Leu Glu 
225 230 235 240 

Lys Ala Glu Leu Ser Leu Lys Asp Asp Leu Thr Lys Leu Lys Ser Phe 

245 250 255 

Thr Val Met Leu Val Asp Glu Arg Lys Asn Met Met Glu Lys He Lys 

260 265 270 

Gin Glu Glu Arg Lys Val Asp Gly Leu Asn Lys Asn Phe Lys Val Glu 
275 280 285 

Gin Gly Lys Val Met Asp Val Thr Glu Lys Leu He Glu Glu Ser Lys 
290 295 300 

Lys Leu Leu Lys Leu Lys Ser Glu Met Glu Glu Lys Glu Tyr Ser Leu 
305 310 315 320 

Thr Lys Glu Arg Asp Glu Leu Met Gly Lys Leu Arg Ser Glu Glu Glu 

325 330 335 

Arg Ser Cys Glu Leu Ser Cys Ser Val Asp Leu Leu Lys Lys Arg Leu 

340 345 350 

Asp Gly He Glu Glu Val Glu Arg Glu He Asn Arg Gly Arg Ser Cys 
355 360 365 

Lys Gly Ser Glu Phe Thr Cys Pro Glu Asp Asn Lys He Arg Glu Leu 
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Thr Leu Glu He Glu Arg Leu Lys Lys Arg Leu Gin Gin Leu Glu Val 
385 390 395 400 

Val Glu Gly Asp Leu Met Lys Thr Glu Asp Glu Tyr Asp Gin Leu Glu 

405 410 415 

Gin Lys Phe Arg Thr Glu Gin Asp Lys Ala Asn Phe Leu Ser Gin Gin 

420 425 430 

Leu Glu Glu lie Lys His Gin Met Ala Lys His Lys Ala He Glu Lys 
435 440 445 

Gly Glu Ala Val Ser Gin Glu Ala Glu Leu Arg His Arg Phe Arg Leu 
450 455 460 

Glu Glu Ala Lys Ser Arg Asp Leu Gin Ala Glu Val Gin Ala Leu Lys 
465 470 475 480 

Glu Lys He His Glu Leu Met Asn Lys Glu Asp Gin Leu Ser Gin Leu 

485 490 495 

Gin Val Asp Tyr Ser Val Leu Gin Gin Arg Phe Met Glu Glu Glu Thr 

500 505 510 

Lys Asn Lys Asn Met Gly Arg Glu Val Leu Asn Leu Thr Lys Glu Leu 
515 520 525 
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Glu Leu Ser Lys Arg Tyr Ser Arg Ala Leu Arg Pro Ser Gly Asn Gly 



530 



535 



540 



Arg Arg Met Val Asp Val Pro Val Ala Ser Thr Gly Val Gin Thr Glu 



545 



550 



555 



560 



Ala Val Cys Gly Asp Ala Ala Glu Glu Glu Thr Pro Ala Val Phe He 



565 



570 



575 



Arg Lys Ser Phe Gin Glu Glu Asn His He Met Ser Asn Leu Arg Gin 



580 



585 



590 



Val Gly Leu Lys Lys Pro Met Glu Arg Ser Ser Val Leu Asp Arg Tyr 



595 



600 



605 



Pro Pro Ala Ala Asn Glu Leu Thr Met Arg Lys Ser Trp He Pro Trp 
610 615 620 

Met Arg Lys Arg Glu Asn Gly Pro Ser Thr Pro Gin Glu Lys Gly Pro 
625 630 635 640 

Arg Pro Asn Gin Gly Ala Gly His Pro Gly Glu Leu Val Leu Ala Pro 

645 650 655 



Lys Gin Gly Gin Pro Leu His He Arg Val Thr Pro Asp His Glu Asn 

660 665 670 

Ser Thr Ala Thr Leu Glu He Thr Ser Pro Thr Ser Glu Glu Phe Phe 
675 680 685 
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Ser Ser Thr Thr Val He Pro Thr Leu Gly Asn Gin Lys Pro Arg He 
690 695 700 

Thr He He Pro Ser Pro Asn Val Met Ser Gin Lys Pro Lys Ser Ala 
705 710 715 720 

Asp Pro Thr Leu Gly Pro Glu Arg Ala Met Ser Pro Val Thr He Thr 

725 730 735 

Thr He Ser Arg Glu Lys Ser Pro Glu Gly Gly Arg Ser Ala Phe Ala 

740 745 750 

Asp Arg Pro Ala Ser Pro He Gin He Met Thr Val Ser Thr Ser Ala 
755 760 765 

Ala Pro Thr Glu He Ala Val Ser Pro Glu Ser Gin Glu Val Pro Met 
770 775 780 

Gly Arg Thr He Leu Lys Val Thr Pro Glu Lys Gin Thr Val Pro Ala 
785 790 795 800 

Pro Val Arg Lys Tyr Asn Ser Asn Ala Asn He He Thr Thr Glu Asp 

805 810 815 

Asn Lys He His He His Leu Gly Ser Gin Phe Lys Arg Ser Pro Gly 

820 825 830 

Pro Ala Ala Glu Gly Val Ser Pro Val He Thr Val Arg Pro Val Asn 
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835 840 845 

Val Thr Ala Glu Lys Glu Val Ser Thr Gly Thr Val Leu Arg Ser Pro 
850 855 860 

Arg Asn His Leu Ser Ser Arg Pro Gly Ala Ser Lys Val Thr Ser Thr 
865 870 875 880 

He Thr He Thr Pro Val Thr Thr Ser Ser Thr Arg Gly Thr Gin Ser 

885 890 895 

Val Ser Gly Gin Asp Gly Ser Ser Gin Arg Pro Thr Pro Thr Arg He 

900 905 910 

Pro Met Ser Lys Gly Met Lys Ala Gly Lys Pro Val Val Ala Ala Ser 
915 920 925 

Gly Ala Gly Asn Leu Thr Lys Phe Gin Pro Arg Ala Glu Thr Gin Ser 
930 935 940 

Met Lys He Glu Leu Lys Lys Ser Ala Ala Ser Ser Thr Ala Ser Leu 
945 950 955 960 

Gly Gly Gly Lys Gly 

965 
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